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“CATERPILLAR,” The Nation’s Roadmaker 


Park Boards, Municipal and County 
officials everywhere have found in the 
‘*Caterpillar’’ Tractor power for every 
need, speed for greater mileage, traction 
under all conditions. 


These features are essential to economi- 
cal operation and make possible the 
‘*Caterpillar’’ Tractor’s consistent per- 
formance which has won for it undisputed 
right to the name ‘‘The Nation’s Road- 
maker,.’’ 


The 10-ton ‘‘Caterpillar’’ is used exten- 
sively for scarifying waterbound macad- 


am, gravel and asphalt roads and streets. The HOLT Manufacturing Co 


The 5-ton ‘‘Caterpillar’’ is available for 
lighter maintenance, grading and dirt (Inc.) 


moving operations. PEORIA, ILLINOIS. 


mJ ~ a —— — Fogg * row d Spokane, Wash. New York Office, 50 Church Street. 


ing, scarifying or maintenance. Factories at Stockton, Cal., and Peoria, III. 





iM 




















a 


PS, There is but one ‘ - HOLT builds it. 
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A Machine for Every Step of Road Building 


Never in the history of foadbuilding 
has there been offered to discriminating 
buyers such an entirely comprehensive 
group of machines as found in the 


Austin-Western Line 
of Road Machinery. 








This Line is Absolutely Complete 


For every step in the building of a road there is not only one but a variety 
of Austin- Western machines, and these machines have, for over half a cen- 
tury, consistently proven their utility under every conceivable road work- 
ing condition. 

The Austin Kerosene Motor Roller Keep a file of Austin-Western catalogs on hand. 
Write today for those you haven’t got. 





The Austin-Western Road Machinery Co. 


CHICAGO, ILLINOIS 


Albany Chicago Jackson New Orleans Pittsburgh Salt Lake City 
Atlanta Columbus Kansas City New York City Portland San Francisco 
Billings Dallas Los Angeles Oklahoma City Richmond Topeka 
Boston Denver Nashville Philadelphia St. Paul Wahoo 





TAPORT DEPARTMENT 
<> nur MACHINERY COMPANY OF AMERICA 
) Coameane Ov. Hew Yoon. BURA. Comes Acmacee ew Youu 
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Heltzel Steel Road 


Forms 


Fourteen years devoted exclusively 
to the development of a proper 
steel form for concrete road con- 
struction and the like, shows Helt- 
zel Forms to be superior in every 
respect. 


The total absence of keys, coup- 
lings or attachments to the form 


itself—in other words, its extreme 
simplicity—means less trouble and 
expense as the job progresses. 


When Contractors advise they are 
still using Heltzel Forms bought 
thirteen years ago, our statement 
that Heltzel Forms are durable 
and practicable is verified. 


‘*Built Like a Railroad.”’ 


m Write for Literature. 


The Heltzel Steel Form & Iron Company 


WARREN, OHIO. 
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ENGINEERS! 


PROBLEM SOLVED 











The Lee Simplex Bridge is the latest 
achievement in bridge construction. 


The engineering principles employed in 
its construction are absolutely correct 
and have been approved by the best 
engineers of the country. 





The highway engineer does not have to 
| rely upon skilled labor for its construc- 

tion. The only tools required for as- 
7 sembling are two wrenches and a crow- 
bar. | 


This bridge carries either a wood or ce- 
ment floor. 


Our facilities are such that we can make 
immediate shipment. 








We can save you time and money. 


Send us your requirements and we will 
be pleased to quote you prices. 


PAN AMERICAN 
Bridge 6 Construction Company 


J. W. LEE, President 





—— 
a 


416 Reaper Block CHICAGO, ILL. 








Telephone, Randolph 6638 




















——— 
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TRUSCON CURB BARS 


Protect and Reinforce Concrete Curbs 


They provide the best and most economical 
method of protecting and reinforcing concrete 
curbing for either business or residential 

streets. There is no separating or 
splitting of the concrete at the 

of the 


open spaces in the an- 


corners, on account 


chorage, which is ab- 


solutely positive. 


TRUSCON 
STEEL CO 


TRUSCON 


BUILDING 
PRODUCTS 


Truscon Curb 
Bars are manu- 
factured from _ spe- 
cial rolled steel sec- 
tions, and are heavily gal- 
vanized after forming. They 
are furnished in either straight 
or curved bars and provide a pro- 
tection of 154”. Standard lengths, 
8, 10 and 12 feet. 


TRUSCON STEEL COMPANY 


(FORMERLY TRUSSED CONCRETE STEEL co.) 


YOUNGSTOWN, 


OHIO. 


WAREHOUSES AND REPRESENTATIVES IN PRINCIPAL CITIES 











Highest Quality Asphalts 
Any Melting Point, Any Ductility, Any Penetraticn 


We are Asphalt Specialists, and there is now a 
PIONEER product complying with practically 
every Asphalt or Bituminous specification. Let 
us quote you on your requirements. 


OUR POLICY: ‘‘A personal interest in every 
order; an earnest endeavor to please.”’ 


“PIONEER” 


Ruberoad Cement 
It’s New It’s Different It’s Efficient 


A product that will interest every engineer and 
contractor; especially made and adapted for re- 
pairing cracks in concrete roads and pavements. 


THE PIONEER ASPHALT CO. 


LAWRENCEVILLE, ILL. 








Bitoslag Paving Co. 





AN improved asphaltic 

concrete pavement 
composed of finely ground 
slag and especially pre- 
pared asphalt. 


Bitoslag has demonstratea 
in practice that it is de- 
signed to meet all the de- 
mands of modern traffic. 


Write for descriptive matter. 


90 West St. New York, N. Y. 
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Public Dance being held 
on the TEXACO Sheet 
Asphalt pavement on Main 
Street, Houston, Texas, 
after the pavement had 
undergone seven years’ 
heavy traffic. 


Main Street in Houston, 
Texas, carries the heaviest traf- 
fic of this thriving southern 
city. So well has the TEX- 
ACO Sheet Asphalt pavement 
withstood this traffic since 
1913, that public dances are 
held on the pavement every 
year. 


But this is only one of many 
proofs of _TEXACO AS- 
PHALT’S high quality! 


MUNICIPAL AND COUNTY ENGINEERING 
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TEXACO Sheet Asphalt 
pavement on Main Street, 
Houston, Texas, giving 
some indication of the ex- 
tensive traffic on this 
street. 


Engineers and highway build- 
ers, in endeavoring to ascertain 
the quality of certain materials, 
look to the big cities for infor- 
mation, 


That is one reason why so 
many communities use TEX- 
ACO ASPHALT: because the 
big cities like New York, Chi- 
cago, Houston, and many 
others so successfully have 
used and still use it. 


TEXACO 


Ge) The Texas Company Ge) 
Asphalt Sales Dept., 17 Battery Place, New York City 


New York Richmond Jacksonville 


Houston Philadelphia Boston 


Wichita 


Chicago Oklahoma City Minneapolis 
Memphis Cleveland Kansas City 
Des Moines 
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Concrete Roads 
must be 
reinforced 


It is demonstrated beyond doubt that 
to make concrete roads proof against 
heavy motor traffic, weather and time 
a fabric of steel must be incorporated 
in the concrete. 


Several great States have so ruled. 


American Steel and Wire 


Company’s 
Concrete 
Reinforcement 


Fulfills every engineering requirement. 


Send for our book on road building. 


CHICAGO 
NEW YORK 
CLEVELAND 
PITTSBURGH 
DENVER 











SPRINGFIELD 
PAVING BRICK 


ARE 
WIDELY 
USED 


Springfield Paving Brick 
Company 
SPRINGFIELD, ILLINOIS. 













THREE SIZES 


CLEVELAND, OHIO 





THE CUMMER ROAD ASPHALT PLANT 


Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 


THE F. D. CUMMER & SON COMPANY 


THREE UNITS 


New York Office, 19 West 44th Street 











Faultless Service in Every Respect WHEN TAKING MEASUREMENTS 


That’s what you can rest assured you are getting when you use 


ws 4 PIONEERS IN CONNECTION WITH THE NOTE- 
WORTHY IMPROVEMENTS MADE IN TAPES 


More of them arein use than all other makes because they 
have for years consistently maintained the highest reputation 


Send for Catalog Wo. 26 SVE JU FATN, 1% YLE C' a. ny — ENG. WINDSOR, ONT. 


THAT’S WHAT YOU NEED 
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Branch Offices: 


Huntington, Ww. Va. 
Joplin, Mo 

Juneau, Alaska 
Kansas City, Mo. 
New York, N. Y. 
Pittsburgh, Pa. 
Portland, 

St. Louis, Mo. 

San Francisco, Calif. 
Scranton, Pa. 
Seattle, Wash. 
Spokane, Wash. 
Springfield, Ill. 


Du Pont Ag gy Exhibit 
Atlantic City, N. J. 
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Total @PID DYNAMITE SALES 100% | 
90° | 





FIRST in the Development 
of Lower-Cost Explosives 


HE history of the Explosives Industry will show that this 

company has always been a leader in the production of 
powders that will do the work at a great saving over those 
formerly used. Our introduction of Low-Freezing Ammonia 
Dynamites in 1907 was a long step in this direction. Explo- 
sives users were quick to appreciate the value of this low-cost 
powder. Its sales increased from 20,000 Ibs. in 1907 to 45,000,000 
Ibs. in 1919. 


The saving to Du Pont customers alone amounts to over 
$350,000 per year. 

It is such work as this that causes so many of the country’s 
greatest mining and engineering concerns, year after year, to 
place in our hands the entire fulfilling of their explosives re- 
quirements. For no one questions the day-in-and-day-out 
uniformity of Du Pont quality. 


E. I. DU PONT DE NEMOURS & CO., Inc. 


Sales Department: Explosives Division 
WILMINGTON, DELAWARE 
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EXPLOSIVES ~ SERVICE 
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This is an ideal type of construction for city or town use for several reasons. Us- 
ually storm water runs lazily through a town drain pipe because there is not the fall that 
it is possible to get on a county road. Hence the problem of keeping these drain pipes 
open is a big one. A 15” pipe is only about 8” high, but spreads out right at the bottom 
to 15”. This allows a full capacity flow right at the start and the smooth flat bottom 
made of heavy Galvanized sheets doesn’t retard the flow of water. Furthermore, the 
bottom sections are made in 6-foot, 8-foot and 10-foot lengths, which by using separately 
or combining you can get the short 6-foot length for drainage under sidewalks and any 
longer length desired in multiples of 2 feet. All 
top sections come in 2-foot lengths, which is 
not only a convenient size for handling, but 
simple to put in or take up whenever neces- 
sary. They ship closely nested and take up no 
space worth mentioning when in storage. Last 
but not least they are made of 2-ounce spelter- 

‘ eoated “GENUINE OPEN HEARTH IRON” 
guaranteed 99.875% pure Iron-Copper Alloy. 


The Newport Culvert Co., Inc. 
425 W. 10th St. Newport, Ky. 







100% QUALITY 
NEWPORT RownG' 


~6B)- 
fi * ' 

Newpont. Ky. . 
LOE 

oa f 

































A 15-inch Half Round Flat 


Bottom “Genuine Open ee eS 
Hearth Iron” Culvert. — 










The Michigan Jr. Gravel Screener and Loader 


Takes Gravel out of Pit or Pile, Screens out Sand and 
Stones and Loads the Gravel into Wagons or Trucks. 








The Michigan Jr. holds the low record of cost of 
handling screeded gravel from pit to wagon or truck. 
This is the all-important consideration, Mr. Con- 
tractor. This saving is your profit. 

Machine runs up and down side of pit or pile ona 
track and takes off slice of about four ft. each time. 
After going along track once, track is moved over 
and loader returned along side of pit or pile. 

The Screener and loader is self-contained, furnish- 
ing own power, and has attachment on screen that 
prevents clogging with clay, clods, etc. 

Machine has elevating capacity of one yard per 
minute, and the only operating expense is salary of 
three men, under ordinary conditions. One operates 
machine and two break down embankment. 

Sand and stone are conveyed 20 ft. away and do not 
Calhoun County (Mich.) owns four machines, have tobe moved. Machine moves underown power. 

and contractors own three others, making Easily moved from one pit to another. It is all steel, 

seven in one county. engine enclosed. Saves $30 to $50 a day in ex- 
penses and makes money in handling gravel. 































For further particulars write to 


THE JORDAN & STEELE MFG. CO., Inc. 


CHARLOTTE, MICHIGAN 
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The life of our country is 
built around its Public Utilities. 
Our social, industrial and Gov- 
ernment activities could not ex- 
ist today without the continued 
operation of their indispensable 
services. 

That such services may be ex- 
tended and developed to be of 
the greatest use to the greatest 
number, the Federal Govern- 
ment and practically all the 
states have appointed Public 
Service Commissioners as per- 
manent tribunals to regulate 
public utilities with fairness to 
all concerned. 


One Policy 


On the Basis of Facts 


MUNICIPAL AND COUNTY ENGINEERING 





Facts as to the past and 
studies as to the future, the Bell 
Companies find are essential to 
the proper management and 
development of their business. 
This information is open to 
study by these Commissioners 
and through them by the public 
generally. 


The solution of the problem 
of building up and maintaining 
the public utilities, which is of 
the greatest importance to the 
people of this country,is assured 
wheneverall the facts areknown 
and given their due weight. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Universal Service 
And all directed toward Better Service 


One System 
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*“BEREA” 


Sandstone Curbing 
Pioneer in the field 





PRODUCED BY 


The Cleveland Stone Co. 


Main Offices: 
Union Bidg., 1836 Euclid Ave. CLEVELAND, OHIO 
Western Offices: 
Room 1112 Merchants Loan & Trust Bldg., Chicago 








WM. E. DEE COMPANY 
30 North LaSalle St. CHICAGO, ILL. 
WE MANUFACTURE 
D & D Safety Cover 
Guaranteed not to 
Rattle or Dish. 





Full Line of MANHOLE 
and 

= CATCH BASIN COVERS 

Patent Numbers—965163-1177850 of all kinds. 


WRITE FOR OUR PRICES 











NORCO 
Asphalts and Road Oils 


Endorsed by Leading Authorities 
PRODUCED BY 


NEW ORLEANS REFINING 
COMPANY 


INCORPORATED 
Refinery: ‘Good Hope, La. 





Offices: Maison Blanche Annex. New Orleans,La. 











in the form of increased wood-paving- 
satisfaction years assured by use of 


5 IMPRo 
fo y, 
("PERMANENT 


Rrosore OY 


No Bleeding—No Bulging 
c Creosoting Co., Indianapolis, Indiana 
Plants: Indianapolis Minneapolis Mobile Seattle Norfolk 





Republi 








New Automatic Cement Tester 


Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


TINIUS OLSEN TESTING MACHINE Co. PHILADELPHIA, PA. 


Grand Prize Panama-Pacific 
International Exposition, 1915, 


500 North Twelfth St 








IN STRAIGHT OR MIXED CARS. 


SEWER PIPE — FIRE BRICK 


Fiue Linings — Wali Coping — Steam Line Conduit — Sewage 
Disposal Tanks — Fire Clay Meter Boxes 


Manufactured of OHIO RIVER FIRE CLAY. 
CANNELTON SEWER PIPE CO., Cannelton, Ind. 











Equal to 
the Best 














MURPHYSBORO PAVING BRICK COMPANY 
“EGYPTIAN” BLOCK 


MURPHYSBORO, ILLS. 
PROMPT DELIVERIES, 





Surpassed 
by None 











LET US QUOTE YOU PRICES. 








If you want a sure, durable 
and reliable road surface, buy 


MEDAL BLOCK & 
The Block with experience behind it iv. G5 
Oldest in Service ; 
Unexcelled in Quality 
Medal Paving Brick Company 
CLEVELAND, OHIO. 











UVALDE 


ASPHALT PAVING COMPANY 


1 BROADWAY NEW YORK 
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MOTOR 


























Motor Trucks as Operated in Municipal and County Service 
and in Highway Transportation 























AUTOCAR TRUCK USED BY O’BRIEN BROS. (MARTINEZ, CALIF.) ON CON- 
xe STRUCTION OF PAVEMENT CONSISTING OF TWO 8-FT. CONCRETE STRIPS 
SEPARATED BY 4 FT. OF MACADAM. 
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Motor Truck Operation and Accounting LX VII 











NEW MOTOR TRUCK EQUIPMENT 
FOR ROAD BUILDERS 


The motor truck manufacturers are 
working in close cooperation with road 
builders in the development of motor 
equipment for use on road construction 
‘ operations, in respect, particularly, to 
trucks with batch dump bodies for haul- 
ing either aggregate or mixed concrete. 
Some recent examples of such develop- 
ments are here presented. 

The Diamond T Contractors’ Special 

The R. F. Conway Co., the widely- 
known road and street contracting firm 
of Chicago, has purchased ten Diamond 
T Contractors’ Special trucks of the type 
illustrated herewith. The Conway Co. 
tested out this type of truck on a strip of 
road near Morris, Illinois, last fall, and 
the job which was exhibited by the Dia- 
mond T Motor Car Co., of Chicago, at the 
recent Good Roads Show in Chicago was 
the identical truck which was used for 
their demonstration. 

The Contractors’ Special has been spe- 
cially designed for handling road build- 
ing materials and actual tests have proven 
that it shows a saving of 25 to 50% over 


the older conventional methods of distrib- 
uting sand, gravel, crushed rock and ce- 
ment, where equipment used varied from 
1 to 5-ton units. It is equipped with dual 
end-dump hoppers constructed of No. 10 
gauge steel throughout, each having a 
capacity of 1 cu. yd., giving a total load 
capacity of 5,000 to 6,000 lbs. The excep- 
tionally short wheelbase enables it to 
turn easily on an 18-ft. sub-grade. It is 
fitted with pneumatic cord tires, 34x5 
front, 40x8 rear, which allows operation 
on soft ground and particularly protects 
sub-grades from being broken down. 

The construction design is unusually 
sturdy, compact and rigid. Auxiliary 
springs carried on each frame member 
and resting on spring box prevents spring 
rebound and relieve sidesway when only 
one hopper is filled. There is also a coil 
spring connecting the hopper control 
chain with the forward frame member 
which absorbs dumping shock. 

The motor is a heavy duty truck mo- 
tor 4-in. bore x 5%4-in. stroke, developing 
43 h. p. The carburetor has been equipped 
with an air strainer to prevent dust from 
entering the combustion chamber and 
scoring the cylinders and bearings. The 
hoppers dump by gravity upon release of 

















THE DIAMOND T. CONTRACTORS’ SPECIAL. 
Equipped with Lee Dual End-Dump Bodies of 1 Cu. Yd. Capacity, Each. Turns 
Easily on 18-Ft. Subgrade. Has Pneumatic Tires to Protect Finished Subgrade 


Against Rutting. 
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Pierce-Arrows cost 


Do you think that Pierce-Arrows are 
high-priced? Do you think that they 
cost more than other trucks? 

You'll be amazed to know they cost no 
more than any good truck. With stand- 
ard equipment added to the chassis price, 
they often cost less. 


With the finest tool equipment and a model 
factory for rapid production, no well-made 
truck could be laid down for less. Com- 
pare our prices with any well-made truck. 


1etce = 


CHASSIS PRICES 
2 -ton $3750 
3i-ton 4950 
5-ton 5700 

All — F.0.B. Buffalo 








THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 
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trip bar allowing instant and complete 
scavenging of either wet or dry mix. 

This truck can be used not only as a 
construction unit, but is considered by 
contractors as an ideal job for mainte- 
nance and repair, the dual hoppers per- 
mitting distribution of load at several re- 
pair points. The interest which it creat- 
ed at the Good Roads Show is indicative, 
it is believed, of the important part it 
will play in the 1921 road building pro- 
gram. 

The Diamond T Motor Car Co. has put 
a special representative on the road to 
figure with contractors who are interested 
in this type of equipment. 

The Kissel Dual Hopper Road Builder 

For hauling from gravel pit, or other 
source of aggregate supply, to mixer, the 
dual hopper dump body truck is said to 
have advantages over all other types of 
equipment that have been tried out for 
this work. 

Previously, it was necessary to have 
trucks bring the gravel and sand to the 
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base, operating on a turn-table, turns on 
an 18-ft. road. The driver of the truck 
does not leave his seat, but simply drives 
on to the turn-table, which leaves the 
rear wheel on the ground and through 
which the driver is able to effect the 
turning. After the turn is made, the driver 
simply backs the truck off the turn-table 
to the hopper and dumps one of the hop- 
pers into the loading skip of the mixer. 
While this batch is being mixed, he 
brings the other hopper directly over the 
skip of the mixer for the unloading of the 
second batch. No time is wasted and the 
mixer can be kept going as fast as it can 
mix the batches. At no time is it neces- 
sary for the driver to leave his seat. 
The Kissel Special Tail-Gate Spread 
Regulator 


For gravel road building the Kis- 
sel engineers have worked out a Heavy 
Duty type of truck with dump body and 
hoist and load spread regulator which re- 
quires only the driver of a truck for oper- 
ation. 























stock piles, from whence the material was 
hauled, usually, by wheelbarrows to the 
mixers. The number of men required for 
this work varied, but it was not unusual 
to see a dozen men handling the wheel- 
barrows. 

This Kissel Dual Hopper Dump Truck, 
made by the Kissel Motor Car Co., Hart- 
ford, Wis., entirely replaces these men 
and there is no handling necessary from 
the time the material leaves the stone 
crusher until it is dumped into the hop- 
per of the mixer. The driver of the truck 
is all that is necessary. 

The chassis, built with a 116-in. wheel- 


THE KISSEL DUAL HOPPER ROAD BUILDER WITH LEE BODIES. 


The truck is brought alongside the 
stone crusher and gravel is first filled in 
from the gravel hopper, the proportion 
of sand and grave] usually being one to 
one, the sand being filled in on top. 

After the truck is driven to the place 
on the road where the sand is to be 
spread, the driver raises the dump body 
by pulling a lever under the seat. When 
the dump body is raised he shifts to first 
speed, and at the time of letting in the 
clutch pulls a lever opening the end gates 
and slowly drives ahead in first speed. 

The thickness of the layer which he 
wishes to spread on the road is deter- 
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Bigger Yardage 


Road builders have found 
that a Packard Truck, even 
when shouldering its way 
through the toughest going, can 
carry greater loads and more 
loads in a given time. 


This ability to serve its owner 
profitably is a direct result of 
the tested design, selected ma- 
terials and expert workman- 
ship that enter into Packard 
manufacture, and of the method 


by which every Packard Truck 


is specified to its particular job. 

Hart and Page, Chicago con- 
tractors, found that their Pack- 
ard on a good-roads job carried 
greater pay loads’ and made 
from one to four more trips 
each day than other trucks in 
the same class of work. 

Every Packard Truck has the 
benefit of the countrywide serv- 
ice facilities established to keep 
the Packard Truck at the high- 
est possible level of efficiency. 


PACKARD MOTOR CAR COMPANY ;: DETROIT 
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mined by the speed of the truck and the 
size of the opening of the end gates, 
which can be regulated to any desired 
opening. The gravel, being at the bottom 
and having less rolling resistance than 
the sand, slides out of the body first, so 
that the gravel is spread on the ground 
with the sand covering. 


Contractors, road builders, county high- 
way commissioners and others in charge 
of road construction or maintenance work 
very frequently, and to their advantage, 
consult with the Kissel Contractors’ Divi- 
sion for practical information and help. 
This Division has solved many problems 
for local authorities and is as much in- 
terested in helping owners get the most 
out of present equipment as in supplying 
new trucks. 


The Federal Road Builders’ Truck 


The road builder wants units that will 
speed the materials from the central mix- 
ing or storage plants, the material pile 
or quarry, to the slab and carry the great- 
est number of batches per day at the min- 
imum cost per ton mile. 


The Federal Road Builders’ Truck, 
made by the Federal Motor Truck Co., De- 
troit, Mich., has been thoroughly tested 
over varying distances and on different 
jobs. It has demonstrated that it has the 
mobility, speed, and time-saving requisites 
for the hurry-up job of road construction. 
It is of the dual hopper type. 


It has proved that it can haul more 
batches per day than a 5-ton truck with 
single large dumping body. It has shown 
that it is capable of hauling for prac- 
tically one-half the cost per ton mile of 
1-ton trucks, and one-half the cost per 
square yard of pavement of the 1-ton sin- 
gle batch haulers. 


In fact, every contractor who has wit- 
nessed the performance and seen the fig- 
ures on the operation of the Federal 
Road Builder has given unqualified ap- 
proval of it. 


Equipment of this type delivered wet 
mix on a recent road job at one-half 
the cost per unit of pavement of 1-ton 
trucks with one-batch bodies. On this 
job the cost was 21.7 cts. per ton mile 
or 14.9 cts. per sq. yd. of finished pave- 
ment. The truck averaged 74.7 miles per 
day for one month and hauled more 
batches per day than 5-ton trucks. This 
special 2%-ton Federal Road Builder, 
equipped with two-batch Lee gravity end 
dump bodies is made by the Federal Mo- 
tor Truck Co., of Detroit, Mich. 
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FACTS AND FIGURES ON TRUCK 
PERFORMANCES ON HIGHWAY 
WORK 


Three 31%4-Ton Garfords Replace 15 Two- 
Horse Teams in Road Work 


“Highway construction is hard grinding 
work. It takes a well-built truck to stand 
the heavy loads and bad going,” says Mr. 
J. M. Pierson, of the J. M. Pierson Com- 
pany, Inc., 1622 West End Ave., Chicago 
Heights, Ill. 

“In October, 1919, I traded in two 
lighter cars toward two 3%4-ton Garfords. 
They made good from the start. The Gar- 
ford’s short wheel base enables it to get 
into the short turn places so frequently 
in road building. Its strong side frames 
offer a good margin of safety over the 
strain on the dump body while in the 
lift. In June, 1920, I purchased outright 
a third 3%4-ton Garford. 

“These three Garfords are used exclu- 
sively for hauling stone, sand, and cement 
on road work. Most of the time they 
run over new grades and new cut stone— 
jolting and lurching, under a constant 
strain. The work is so hard that I get 
only about two-thirds the guaranteed tire 
mileage. I don’t expect any adjustment 
on my tires, and couldn’t get it in the 
way I have to use them. 

“Our fleet operates on a schedule that 
keeps the material coming along as fast 
as it can be used. If a driver isn’t back 
on time, I ask him why, and want a good 
reason. It’s up to us to keep the con- 
crete mixer busy. 

“From October to June we were work- 
ing on the Dixie Highway just south of 
here. The winter months cut down our 
operating days considerably, because the 
weather was too bad for the contractor to 
work his crew. Our trucks were always 
ready to go. The following table shows 
we made good mileage when we worked. 
All three Garfords were doing identically 
the same work. 


Month Days Miles Miles in 
1919-20 worked per day month 


Ocloter ..... 17 75 1,275 
November ... 22 75 1,650 
December ... 15 40 600 
January ..... 15 40 600 
February .... 15 40 600 
ee 20 54 1.080 
BO okwicees 25 96 2,400 
DE iiacsues 25 96 2,400 
eee 11 96 1,056 


“The high mileage made in April, May, 
and June was due to the fact that the 
contractor was behind with his work. 
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Material ordered by freight had been held 
up by the railroad strike. If that section 
of the Dixie Highway wasn’t finished on 
time, it would seriously inconvenience 
car and truck owner and the general pub- 
lic. For 50 days we made two round trips 
daily hauling cement from Buffington, In- 
diana (near Gary), to Chicago Heights. 
“On this work each truck carried 120 
sacks of cement, weighing 96 Ibs. each. 
This made a total load of 11,520 Ibs., 
which is an overload of 2%, tons. As a 
rule I don’t believe in overloading, but it 
is frequently necessary in our work. This 
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material is needed, we have to get it 
through at any cost. 


“Our costs on the Dixie Highway job 
are good examples. As we had no break- 
downs or layups because of trouble, the 
costs on the three trucks were practically 
the same. I’m using the National Stan- 
dard System as a basis. In the 165 days, 
each truck traveled 11,660 miles, an aver- 
age of 70.66 miles per day. It cost $30.57 
per day to operate. This is probably $2 
higher than it would be if we could have 
worked more days in December, January, 
and February. There was no actual re- 




















GARFORD 3%-TON TRUCK WITH PARTITIONED BODY DUMPING CONCRET- 
ING MATERIAL DIRECT TO MIXER LOADING SKIP. 


was an emergency. The contractor had 
to have the material. He couldn’t get 
it any other way. The roads were good, 
and the Garfords had no trouble. The 
section was done on time. 


“At present we’re hauling for street 
building contractors here in Chicago 
Heights. This is a short haul of about 
one mile from loading chute to job. For 
this work I’ve partitioned my truck body 
into five compartments, each holding a 1- 
ton mix of cement sand, and stone. By 
dumping the compartments one at a time 
into the mixer I save a lot of rehandling. 
This releases 18 men for other work. 

“Necessarily my operating costs are al- 
ways high. That is inevitable in this 
kind of work. Bad roads and heavy loads 
use up tires, gas, and oil. Part of the 
loading gang, as well as the driver, must 
be charged against each truck. When 


pair, but my estimate for maintenance 
and repair for the eight months would be 
$540. 


“Those 96 mile days in April, May, and 
June cost me 43 cts. per mile. That was 
$41.28 per day for the two round trips— 
17 cts. per sack for the cement. Freight 
would have been considerably cheaper, 
but the railroads were tied up. The con- 
tractor had to have the material, and was 
willing to pay the price. I know my costs, 
and base my charges on actual cost plus 
a fair profit. 


“We have our own garage and main- 
tain our own trucks. We regularly em- 
ploy a mechanic, who goes over all trucks 
every night. He tightens up bolts, oils 
up, and inspects the machines externally. 
He is paid $50 a week—$30 during the 
four months, December to March. This 
charge is distributed equally against the 





22 MUNICIPAL AND COUNTY ENGINEERING 


five trucks—$10 a month each. Such 
regular care gives the trucks a longer 
life, and insures us against sudden acci- 
dents. Small troubles are discovered and 
attended to before they can become se- 
rious. 

“We never employed horses on this 
work because they would cost too much. 
It would take five 2-horse teams at $15 
per team per day, to do what I’m doing 
with one 3%4-ton Garford truck. That’s 
$75 per day for hauling. There’d be 
$16.20 per day for shovelers to load and 
unload. That’s a total of $91.20 per day, 
against the truck cost of $30.578—a daily 
saving of $60.62 per truck. But if we had 
to haul with horses we’d have to cut out 
the long trips and get more material by 
freight.” 

Use of Autocar Trucks on Road Work 


Specific information on the perform- 
ance of Autocars on road work is given 
herewith. The Autocar Co. (Ardmore, 
Pa.) has been making rather a close 
study of this important field during the 
past six months and has concluded that 
the transportation end of highway con- 
struction is the most promising point at 
which a contractor can expect to accom- 
plish economies. 

A significant development during the 
1920 season was that various contractors 
were able to figure on a surprisingly low 
basis and these same contractors com- 
pleted their jobs in record time. Investi- 
gation will show that in almost every 
such case the contractor had evolved an 
improved system of hauling by which he 
eliminated the labor of many men, speed- 
ed up the work, and insured a more cor- 
rect and exact mixture in every batch. 

Further investigation reveals that a 
number of these successful contractors 
used Autocar trucks to haul the dry mix- 
ture from the loading hoppers, usually 
located at a railway siding, direct to the 
mixer. We have known of these hauls 
which were more than 6 miles each way. 
In this way all dumping of crushed stone 
and sand on the sub-grade was eliminated 
and one contractor estimated that he had 
cut out the expense of 16 day laborers 
who had been handling wheelbarrows, 
shoveling material, etc. 

The reason for the success of the stan- 
dard Autocar trucks in this line of work 
has been because of the unusually short 
wheelbase (only 97 ins.), which enables 
them to work and turn easily in the 
cramped places which always prevail on 
such jobs. They are able to get in, dump 


the load into the skip of the mixer and 
get away quickly wihout blocking the ap- 
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proach of the next truck. When equipped 
with pneumatic tires the unusual light 
weight of the Autocar chassis has made 
it possible for these trucks to haul loads 
of material over the sub-grade without 
seriously cutting it up. 

The accompanying pictures show how 
the Weldon Contracting Company, of 
Westfield, N. J., used two Autocars in 
laying 14% miles of concrete road on the 
Lincoln Highway at Rahway, N. J. They 
were equipped with dump bodies and divi- 
sion boards. 











AUTOCAR TRUCK USED BY WEL- 


DON CONTRACTING COMPANY, 
(WESTFIELD, N .J.) ON ROAD WORK. 





Specially constructed buckets were used 
on this job. They were filled with a 1 yd. 
mix of sand and stone and then dumped 
into the truck, ane bucket full on each 
side of the division board. 

The trucks dumped the load directly 
into the skip of the mixer where the ce- 
ment was added from bags. The truck 
pulled forward while the skip was ele- 
vated, and backed up again to dump the 
second compartment of the load. 

By this method the Weldon Contract- 
ing Company averaged to lay daily, from 
6,600 to 8,250 cu. ft. of concrete road, 
29% ft. wide by 9% ins. average thick- 
ness, 

Weller Construction Company, of Wash- 
ington, D. C., have been Autocar users for 
several years, and were among the first 
to apply these trucks to highway work. 
They, of course, use their trucks for all 
kinds of general hauling in connection 
with their various jobs, but on route No. 
127, section No. 3, of the Baltimore-York 
Pike, a Pennsylvania Highway concrete 
job, they worked out last summer, an in- 
teresting method of hauling their mate- 
rial with Autocars direct from their load- 
ing hoppers to the mixer. 

Instead of using the extra low Autocar 
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rotary dump bodies, they had their trucks 
equipped with platform bodies and over- 
size pneumatic tires, and hauled the ma- 
terial in steel batch buckets. 


Their sand, stone, and cement was 
brought in by railroad and at that point 
was hoisted into the loading hoppers by 
means of a clam shell bucket. They ran 
their trucks under the loading hoppers 
and deposited in the batch box a meas- 
ured quantity of sand and stone. The 
truck then ran to a freight car from 
which the proper amount of cement was 
thrown on to the load in bags. From 
there the trucks took the load direct to 
the mixer, this haul averaging from 3 to 
4 miles, part of the way over grades as 
high as 6 and 8 per cent. 
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inating some heavy grades and sharp 
turns. The length of this Franklin Can- 
yon Highway job is 9 miles. 

It had been specified that this highway 
should be built in two 8-ft. strips with a 
4-ft. macadam space between. The object 
for this design was to prevent the con- 
crete from cracking and to keep vehicles 
on the proper side of the highway. 

When the work was started, 15 large 
trucks were put on the job, but it was 
soon found that they were poorly adapt- 
ed to the work because of the narrow con- 
crete road which made it impossible for 
them to turn between the header boards 
without backing. This also made it nec- 
essary for each large truck to run out 
the entire length of the header boards be- 














AUTOCAR TRUCK WITH PLATFORM BODY FOR HAULING STEEL BATCH 
BOXES FOR WELLER CONSTRUCTION COMPANY, WASHINGTON, D. C. 


At the mixer the batch buckets were 
lifted from the trucks by a power hoist 
attached to the mixer, and were dumped 
by hand into the loading skip. After the 
batch bucket had been emptied it was 
swung back on to the truck which quickly 
returned for a new load. 

The Weller Company found that 10 Au- 
tocar trucks kept the mixer supplied and 
that they had no difficulty in laying from 
350 to 500 ft. of road a day. 

O’Brien Bros., contractors, of Martinez, 
Calif., had a road job last summer on 
which the short wheelbase of the Autocar 
was especially advantageous. 

This road is called the Franklin Canyon 
Highway, and connects Martinez, Calif., 
with the Coast Highway, at Pinole, Calif., 
reducing the distance between Martinez 
and Bay Cities by 5 miles, and also elim- 


fore another truck could even approach 
the mixer with its load. The result was 
that the 7 men who were stationed at the 
mixer were frequently idle owing to lack 
of material. O’Brien Bros. quickly recog- 
nized that a short wheelbase truck would 
meet their requirements, and bought two 
Autocars and hired two others. These 
four trucks were able to eliminate en- 
tirely, the 15 large trucks and in the end 
the Franklin Canyon Highway was laid 
in record time. The reason for this was 
that these trucks, because of their short 
wheelbase handiness, could approach the 
mixer quickly, dump the load, swing side- 
ways over the header boards, and allow 
another truck to approach and repeat the 
process. The mixer, therefore, was kept 
constantly busy, and the amount of road 
laid daily, steadily increased. 
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FOR PERMANENCE 


The best monument a highway 
engineer can build for himself is 
a system of concrete highways. 
It will outlive him and back his 
good judgment for many years. 
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EDITORIALS 














SPEED THE READJUSTMENT 


The readjustment period, to use a term 
all will accept without precise definition, 
is unpleasant, we believe, to everybody. 
If this is true the sooner it is over with 
the better for us all. If, then, the process 
can be accelerated, by all means let it be 
done. Feeling that frankness of discus- 
sion will speed readjustment and hasten 
the return of stable conditions we hope 
there will be very frank, fearless and 
straight forward consideration of the 
wage question at once. 

Wages, in many lines, were greatly in- 
creased during the war. Many laborers 
are still drawing the war wage while food 
and clothing are cheaper than they were 
when the wage was fixed. Rents remain 
high; in fact they are higher than ever 
and getting higher. Some argue that al- 
though food and clothing are down rents 
are going up and that therefore the labor- 
ing man must not be asked to accept 
lower wages until rents come down. 

It is very doubtful if rents will come 
down until they are forced down by an 
increase in the supply of houses. And 
the supply of houses will not be greatly 
increased at the present cost of construc- 
tion. Landlords can afford to maintain 
the deadlock, but tenants cannot. Wages 
must come down, they must come down 
substantially and they must come down 
very soon if the present state of affairs 
is to change for the better. This will 
start construction on a great scale, will 
provide employment for labor at a fair 
wage, will correct the housing situation 
and stabilize business in general. Labor 
did not take the first cut; it was not 
asked to do so. It was taken, however, 
by nearly all other classes, including 
farmers, manufacturers, jobbers, whole- 
salers, retailers, etc. It is now labor’s 
turn. Wages are too high now if they 
were substantially raised during the war. 
Workmen who asked and received in- 
creased wages because of advancing liv- 
ing costs must now accept decreased 
wages because of receding living costs. 

The high cost of labor is halting the 
building program. If anyone says the 
cost of material is equally responsible for 





the failure of the construction program 
to get under way on a great scale, let 
him remember that the cost of labor is a 
very great part of the cost of most mate- 
rials of construction. Reduce labor prices 
substantially and a corresponding reduc- 
tion in material prices will quickly fol- 
low. We dare say such a development 
would be most welcome to the producers 
of materials who are thoroughly tired of 
inaction at fancy prices. 


Many skilled workmen are also tired 
of a fancy rating without income. Numer- 
ous carpenters have written to Chicago 
newspapers, for example, saying they 
would much prefer working at reduced 
wages to their present condition of a 
nominal wage of $1.25 per hour, but with- 
out any work or income. 


The housing question is no doubt the 
most acute problem of the day. Land- 
lords now have the advantage held by 
tenants ten years ago. At that time land- 
lords were giving fifteen months’ rent at 
the price of twelve. Now conditions have 
so far changed that the tenant must pay 
any price asked. 

There are only two possible solutions 
of the housing problem. Either large 
numbers of people must go back to the 
country or more city homes must be built. 
The first solution may be dismissed as 
highly improbabie as once the American 
tastes urban joys rural life no longer at- 
tracts him. Relief can come only from 
the building of more homes and this waits. 
on the building trade unionist. It is 
his move. By accepting a substantial 
wage cut right now he can save himself 
and others a great deal of needless and 
fruitless anxiety. 





OUR NEW SIZE WELL RECEIVED 


It was anticipated that the readoption 
of the size now being employed by this 
magazine would prove popular with read- 
ers. In fact, as previously stated, it was 
largely at the verbal suggestious of read- 
ers that the publishers decided to return 
to the size used for a period of 25 years. 
Although general approval was anticipat- 
ed it has, nevertheless, been gratifying 
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to receive numerous letters from readers 
in all parts of:the country who have con- 
gratulated us on the change in size. 


A magazine is made to be read and 
anything whatsoever that increases its 
appeal to the reader correspondingly in- 
creases its usefulness, enhances its artis- 
tic success and increases its value to its 
patrons. The central thought in all the 
letters of commendation we have re- 
ceived is that the present size invites 
reader attention because of its ‘conces- 
sion to the known habits and require- 
ments of the busy men for whom it is 
published. Thus, a prominent chief 
engineer of a state highway depart- 
ment has congratulated us on _ the 
change, saying the new size is much 
more convenient than the old, especially 
for anyone who has to find time at odd 
moments to read the magazine. He finds 
the present size very convenient for car- 
rying in the pocket or traveling bag. 





CIVIC TOUR OF EUROPE 


Some of our readers in the municipal 
service will undoubtedly be much inter- 
ested to learn of the civic tour of Europe 
which is to be conducted this summer. 
Those who do not wish to go will be 
glad to learn that impressions gained dur- 
ing the tour will be reported for publica- 
tion in Municipal and County Engineer- 
ing. 


Although there will naturally be a good 
deal of pleasurable sight-seeing, the tour 
is not merely a pleasure junket. The 
tour is planned primarily for city and 
town planners, housing experts, city offi- 
cials and social engineers. The executive 
héad of the party is Dr. John Nolen, town 
and city planner, of Cambridge, Mass. 
All the great nations of western and cen- 
tral Europe will be visited. Readers may 
obtain complete information by address- 
ing Jacob L. Crane, Jr., Robinson Hall, 
Harvard University, Cambridge, Mass. 





THE OTHER KIND OF LOYALTY 


We hear much of loyalty. Young men 
are taught loyalty to their superiors. It 
is wholesome to consider, for a moment, 
that there is such a thing, also, as loyalty 
to one’s subordinates. Recently a promi- 
nent engineer pointed out that in ex- 
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pecting loyalty to themselves executives 
should not fail to practice loyalty to their 
subordinates. 


Another very prominent engineer re- 
cently remarked that: “It is relatively 
easy to stay up in the air with generali- 
ties and obtain the enthusiastic endorse- 
ment of every one, but the whole face 
of the earth is covered with ‘toes,’ some 
of which are trod upon when you try to 
bring these generalities down to the solid 
ground of actual application.” 


Thus encouraged we may, we trust, 
with propriety again suggest that if engi- 
neers are to advance as a group in their 
earning power, relative to the rest of 
the community, it must be a case of “all 
for one and one for all.” The men at the 
top who, in past years and in some cases, 
considered it a part of their jobs to hold 
down their subordinates were, at the 
same time, very effectually holding down 
themselves. The fortunes of the man 


at the top are firmly linked to those of. 


the man at the bottom, and anything 
which holds down the earnings of the 
man at the bottom produces the same 
effect on the man at the top. 


May we relate a story which is not 
too closely related to the foregoing? 


Many years ago we read a book about 
the Chicago stockyards. It wasn’t much 
of a book, perhaps; in fact its title has 
long since been forgotten and its contents 
as well with the exception of a rather 
melancholy incident connected with the 
fortunes of a strawberry roan steer. This 
story we recall in great detail even to 
the inconsequential fact that this trick 
steer responded tothe name of Phil. The 
usefulness of this bovine Judas: consisted 
of leading the day’s receipts within reach 
of the hammer. Just before he reached 
that point in the runway where evil be- 
fell his followers he stepped to one side 
into a stall made and provided for that 
purpose, and from which he returned to 
rest and refreshment at the close of the 
day’s occupations. It is related that he 
waxed fat on the job and was something 
of a favorite. But the melancholy fea- 
ture of the story, and the recollection of 
it causes us distress, was that one day 
when Phil reached the haven of refuge 
he found it boarded up and was gently 
nudged forward in the runway. His 
philosophical reflections at this unexpect- 
ed turn were cut short by a tap at the 
base of his horns with a ten pound 
hammer. 








ee ee 
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SUB-GRADE INVESTIGATION ON 
BATES EXPERIMENTAL ROAD 


By H. F.. Clemmer, Testing Engineer, Illinois 
Division of Highways, State House, 
Springfield, IT. 

The object of the subgrade investiga- 
tion as carried on in connection with the 
Bates Experimental Road was twofold. 
First, information was desired as to the 
uniformity of the subgrade under each 
of the 63 sections comprising the road so 
that proper comparisons of the resistance 
of the various types of surfaces could be 
had and, secondly, an excellent opportu- 
nity was afforded by which valuable data 
on subgrade conditions including expan- 
sion, contraction, bearing power and 
moisture content, so essential for the 
comprehensive designs of roads, could be 
had. 

This investigation includes determina- 
tion of moisture content of soil as well 
as observations with pressure cells, sub- 
grade testing cylinders, and static and 
impact bearing power determinators. In 
addition to the above, the effect of sub- 
grade conditions upon the elevation of 
the road surface are being studied by 
means of precise levels. 


Sub-Grade Testing Cylinders 


The subgrade testing cylinder as shown 
by Fig. 1 consists of a 1144x1%4-in. black 
iron reducer (A), a short length of 144- 
in. black iron pipe (B), a 1%4-in. counter 
sunk black iron plug (C), a special 4x 
14-in. brass bearing plug (D), a short 
sleeve of 1-in. black iron pipe (E) and a 
144x144-in. brass disk (F). Plug (C) is 
flush with top of the pavement and plug 
(D) rests freely on the subgrade. The 
length of the pipe (B) and sleeve (E) 
vary with the thickness of the pavement 
in which the cylinders are used. 

When it is desired to install testing 
cylinders in a concrete pavement, at the 
time of the construction of the pavement, 
wooden cylinders 3 ins. in diameter and 
about %%-in. less in length than the thick- 
ness of the pavement are set in place be- 
fore the concrete is poured. After tamp- 
ing and finishing of surface have been 
completed the testing cylinders are sub- 
stituted for the wooden ones, having the 
concrete tamped firmly around them, 
with their tops flush with the top of the 
pavement. 


Installation of these cylinders in bitu- 
minous concrete and brick pavements can 
be effected with the use of the Calyx core 
drill after completion of the pavement. 
Considerable care must be exercised when 
grouting around cylinders so that proper 
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contact with adjacent pavement can be 
had. 

The brass bearing plug (D) follows the 
downward movement of the pavement and 
the upward movement of the subgrade so 
that any separation between the subgrade 
and the bottom of the pavement due 
either to rutting caused by traffic or oc- 
casioned by moisture or frost conditions 
can be learned by measurements taken 
from this plug. 
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FIG. 1. TYPICAL SUBGRADE TEST- 
ING CYLINDERS AS USED ON BATES 
EXPERIMENTAL ROAD. 


The device for reading the change in 
position of the bearing plug in relation 
to the pavement is shown in Fig. 2. This 
device consists of an Ames dial fastened 
in a support (A) which rests on the sta- 
tionary brass disc (D) and a rod (B) 
which fits into a small circular depres- 
sion in the center of the bearing plug 
(F). 

The difference between initial. readings 
taken as soon as possible after testing 
cylinders are placed and readings taken 
at subsequent times shows any change in 
position between the subgrade and the 
pavement. 

These bearing plugs can also be used 
to obtain data on bearing power of sub- 
grade by loading them with the plunger 
of the static bearing power determinator. 

By removing the brass bearing plug and 
iron sleeve, these cylinders afford an ex- 
cellent means of obtaining subgrade sam- 
ples for moisture content determination. 
Also the brass bearing plugs in the cyl- 





92 MUNICIPAL AND COUNTY ENGINEERING 


inders give excellent points for securing 
precise levels so that the amount of heav- 
ing or settling of pavement can be de 
termined. 

The testing cylinders are set in rows of 
three and five across the pavement, the 
rows being 25 ft. apart. When five cyl- 
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FIG. 2. READING SECTIONS OF 
SUBGRADE TESTING CYLINDERS. 


inders are set in a row they are spaced 
in the center, at the quarter points and 
18 ins. from the edges, and when three 
are used the ones at the quarter points 
are omitted. 





HOW SEWERS ARE DESIGNED IN 
NEW YORK CITY 


By 8. D. Bleich, Assistant Division Engineer, 
Office of the Transit Construction Com- 
missioner, 49 Lafayette St., New 
York, N. Y 


(Editor’s Note.—The present article on 
sewer design as practiced in the office of 
the Transit Construction Commissioner 
was prepared in carrying on studies of 
the rearrangement of sewers on account 
of subway railroads for Greater New York 
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City. Our readers will be interested in it, 
largely for the reason that it explains the 
different methods which are in use in de 
signing sewers in the various Boroughs 
of the City of New York. This article is 
preliminary to a series of articles describ- 
ing office practice, standard and special 
details of sewers which will be published 
in Municipal and County Engineering.) 

The general rearrangement of sewers to 
fit in with the subway line, requires a 
broad and comprehensive treatment some- 
what analogous to fixing the line and 
grade of the railroad itself. An intimate 
knowledge of fundamental principles to- 
gether with a mature judgment are re- 
quired for this study of sewer adjustment. 
The determination of sewer sizes and 
grades can be obtained by definite and 
prescribed methods or formulas, but the 
ability to adjust the sewers to the subway 
cannot be taught; experience with the ac- 
tual problems together with natural and 
acquired engineering ability are requisite. 
In what follows, the rules used for com- 
puting sewer sizes and grades will be out- 
lined; the structural sewer details will 
then be given and finally both typical and 
special interesting sewer arrangements 
and features will be described. 

The determination of sewer sizes con- 
sists of two operations: (1) Estimate 
of the discharge or run-off and (2) the 
computation of the sewer size having suf- 
ficient capacity for the discharge. 


Discharge Oomputations 

The discharge may be either ordinary 
dry-weather flow consisting of sewage, 
water waste, and ground water infiltration 
or storm flow or both combined. Most of 
the sewers in New York City are of the 
combined type taking care of both storm 
flow and sewage. In such cases, it is 
generally sufficient to compute the storm 
flow only as the sewage flow comprises 
as a rule a negligible proportion of the 
combined flow. Where the sewage flow 
may be an appreciable amount, as in 
downtown districts, it is also computed; 
and the sewer capacity is made sufficient 
for both flows combined. 

In special instances, it becomes impera- 
tive to make careful computation of the 
sewage flow and its variations, as in in- 
verted siphons, overflows, and separate 
sewers. Separate sewers are used for 
sewage only, whereas storm drains are 
used for storm flow only. 


Computations of Sewage Flow 
The amount of sewage flow is taken 
equal to water consumption plus the in- 
filtration from the ground into the sewer. 
From data given in the Report of Com- 
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mission of Additional Water Supply, the 
following constants were deduced: 


& §3 
3 y & 
A 5 ge 
3 a ao 
S ie 
5 2 os 
88 3 nd... 
£5 30 gz 
£2 S68 8 
OA &N = 3) 
Large hotels, high class 
SOE cebevceseonews 66-96 023 
East Side Tenements...... 550 .032 to .050 
High Class Apartments.... 176 .020 to.028 
Office Buildings, waterfront 
—OEONE. sesecerecteches 496 .064 
Medium Class Apartments. 224 .034 


A check computation on the above con- 
stants may be obtained in the following 
manner: Estimate the total floor area of 
the buildings of the district, either for 
present or future development; the water 
consumption is approximately a constant 
of 350 gals. per day per 1,000 sq. ft. of 
floor area. 

Seepage or infiltration depends on 
ground conditions and tightness of the 
sewer construction, and is a very variable 
quantity. The leakage into the sewer de- 
creases as a rule with the age of the 
sewer, as the cracks and joints become 
gradually tightened with finer particles, 
50,000 to 100,000 gals. per day per mile 
of sewer is probably a good range for in- 
filtration for the average vitrified pipe or 
masonry sewer. In very wet ground with 
mediocre sewer construction, the infiltra- 
tion may approach 1,000,000 gals. per day 
per mile. In practice, the infiltration 
itself is not computed. A liberal value is 
taken for the sewage constant which is 
presumed to include infiltration. 

The maximum rate of sewage or dry- 
weather flow including infiltration is 
taken 3/2 times the average and the mini- 
mum 2/3 the average. As an illustration 
a drainage area in a district of office build- 
ings, the average sewage flow in the ab- 
sence of other data would be approxi- 
mately 0.07 cu. ft. per second per acre; 
the maximum 0.105 and the minimum 
0.047 cu. ft. per second per acre. 


Storm Discharge 


To standardize run-off computations for 
the new sewers which have to be provided 
in the subway contracts, the practices of 
the Sewer Bureaus of the various Bo- 
rougus have been ascertained and it has 
been endeavored to adopt their methods, 
provided they did not involve consider- 
ably increased expense on account of be- 
ing recently adopted for improving the 
sewerage system. The problem of read- 
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justing sewers is to replace the old and 
undisturbed sewerage system with a modi- 
fied system which would be equally effi- 
cient. This, of course, is followed in a 
reasonable manner with proper regard for 
the interests of the City and railroad. 

The methods in use in the various Bo- 
roughs are different in each. They, how- 
ever, can be reduced to two: (1) the 
empirical method and (2) the so-called 
rational method. 

The empirical method consists in the 
use of a formula arrived at from observa- 
tion on actual storm discharges in sewers, 
without representing any logical relation 
between the various factors in the for- 
mula. Although such a formula has no 
rational validity and in many respects is 
objectionable, it is considered by some as 
yielding results as satisfactory as can be 
obtained at the present stage of our 
knowledge of the subject. 

The Borough of Brooklyn uses the em- 
pirical method with McMath’s formula: 

4/5 1/5, 

Q—CRA Ss 

in which R represents the rainfall rate 
factor and is taken as 3 ins. per hour; 
A is the drainage area in acres; S is the 
average slope in feet per 1,000 ft. of the 
ground or sewers in the drainage area; 
C is the run-off factor, which for a built- 
up territory is taken at 0.75. 

The rational method is used in the Bo- 
roughs of Manhattan and the Bronx. The 
run-off is taken equal to the product of the 
run-off factor, rainfall intensity for the 
drainage area, and the drainage area. It 
is represented by 

Q—C RA, 
in which C is the run-off constant, which 
is generally less than unity, depending on 
many conditions and principally on the 
degree of imperviousness of the area; R 
is the rainfall rate in inches per hour, 
taken from an empirical formula showing 
the relation between it and the time of 
concentration, t in minutes for the drain- 
age area; A is the drainage area in acres. 

In the Bronx the following formula is 

used: 
120 
\ — 





t+ 20 
with C—0.75 for built-up areas. 


The rainfall formula approximates the 
“2-year rainfall curve.” It gives the av- 
erage rainfall intensity for any duration 
of rainfall in minutes and for an exten- 
sive period this intensity will not be ex- 
ceeded on the average more than once in 
two years. 


n 
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For Manhattan Borough, the New York 
or Hering formula appears to have been 
used, although not definitely adopted. 
This is an empirical formula similar to 
MecMath’s, having slightly different ex- 
ponents. It is 

0.833 0.27 
Q—CRA Ss 
with C R equal to 1.62. As the results of 
this formula roughly approximate those 
of McMath’s formula, the latter is used 
with C—0.90 instead of 0.75 for Brooklyn. 
In addition, the rational method described 
for the Bronx is used and the larger run- 
off by these two methods is used. 

MecMath’s formula is readily solved by 
Diagram Na. 1. It gives the results for 

Q 4/5 1/5 

—_=—A Ss 

CR 
by inspection. With a drainage area of 
A equals 120 acres, and a general slope 
of ground or sewers of 0.3 per cent. the 
value of this equation is 57. 

For Brooklyn, CR equals 0.753, or 
2.25. The run-off is 2.25X57—128 cu. ft. 
per second. For Manhattan, CR equals 
0.9X3, or 2.7, and the run-off is 2.7x57= 
154 cu. ft. per second. In actual work, 
the results for various locations are re- 
corded in tabular form, and a slide-rule, 
together with the diagram, enables the 
run-off to be obtained very rapidly. 

The rational or time-element method is 
as follows: 

The time of concentration characteristic 
of the drainage shed is computed from a 
sewer map. A time of entry from the 
most remote point to the sewer is actually 
approximated or taken as 5 minutes. The 
time of flow along each sewer leading to 
the point at which the Q is to be obtained 
is computed. The results of their time 
are added to give the time of run-off of 
flow from the most remote point, or the 
time of concentration. 

If this time is 20 minutes, then 


120 120 
; = 
t+20 20+ 20 
With a drainage area of 80 acres, and 
C—0.75, the run-off is 


Q—0.75X3xX80.—180. cu. ft. per second. 


In most cases no additional allowance 
is made for the dry-weather flow in ob- 
taining the combined discharge. Where, 
however, the dry-weather flow may be 
considerable, as in the down-town dis- 
tricts, it should also be computed and 
added to the storm flow, to obtain the 
run-off. 

In using McMath’s formula, the follow- 


—=3 ins. per hour. 
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ing values for C, known as the ratio of 
imperviousness, are to be used: 

90% for the business districts of Man- 
hattan; 

80% for the residential districts of Man- 
hattan; 

85% for the business districts of Brook- 
lyn; 

75% for the more densely populated res- 
idential parts of the Bronx, Brooklyn, 
Queens and Richmond Boroughs. 

70% to 50% for the sparsely settled or 
suburban districts in the Bronx, Brook- 
lyn, Queens and Richmond Boroughs. 


Due consideration must be given to pos- 
sible future development and growth. 


Recently the Manhattan Bureau of Sew- 
ers had made studies for improving its 
sewerage system. In this conection it 
adopted the rational or time-element 
method, excepting that the “10-year rain- 

150 


fall formula” R= is used with 





t+15 

C—0.60. A minimum value of 10 minutes 
is taken for t, and no allowance is made 
for dry-weather flow. 
Time Distributions of Excessive Rainfalls 

As a matter of interest and value, the 
distribution of rainfall intensities 
throughout a period of years is given. 
Although the so-called ‘2-year’ formula 
gives the rainfall intensities, which are 
not exceeded on the average more than 
once in two years, there have been peri- 
ods of three, four, and even nine years 
during which such intensities have not 
been reached. For t—20 minutes, 

120 
R= =3 ins. per hour. This rate for 
t+ 20 

20 minutes was equaled or exceeded in the 
following rainfalls: 





Max. Interval 
rate for between 
Date 20 minutes rainfalls 
Oe, Tay. Bee «esses 3.18 
July 26, 1876 ...2<. 3.81 3.79 years 
Ame. ©, BES «cence 6.93 3.02 years 
es Se i-- 3.57 2.80 years 
Ame. Th, BES ccc 3.18 3.25 years 
Aug. 20, 1893 ...... 4.35 9.00 years 
May 24, BO0F cccice 3.03 3.76 years 
July FB, B98 ccscce 4.20 5.18 years 
Ame. ©, T0086 .ccees 4.05 0.02 years 
ee See 3.21 2.04 years 
weer Bh, BESO vacces 3.21 5.95 years 
May 30, 1912 ...... 3.21 1.83 years 
Seay Be. SHES ccccce 3.93 1.16 years 
Sept. 4, 1913 ...... 6.00 0.19 years 
Get, 3, Tees sseces 3.45 0.08 years 


In 1902 there were two rainfalls of this 
severity wjthin 7 days, and in 1913 three 
such storms within 2 months and 3 days. 
Then, again, there were eight storms hav- 
ing intervals between them of over three 
years. The average interval for 45 years 
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for a 3-in. rate for 20 minutes is three 
years instead of two years. 

The distribution for the ‘10-year rain- 
fall” is still more erratic. For a 20-min- 

120 
ute interval R= —=4.3 ins. per hour. 
t+15 

This was equaled or exceeded in the fol- 
lowing rainfalls: 





Max. Interval 
rate for between 
Date 20 minutes rainfalls 
Ae. ©, TEES xceese 6.93 
Aug. 20, 1893 ...... 4.35 15.04 years 
Se Be, THE «évces 4.20 8.77 years 
Bom. 4, THe ccecec 6.00 11.10 years 


Two intervals between these storms ex- 
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ceed ten years and one is slightly below 
10 years. 

The short analysis is intended to give 
an insight into the character of rainfalls 
for which the sewers are designed and the 
frequency and time distribution of these 
rainfalls. 

Sewer Sizes 

In the foregoing the methods of esti- 
mating the discharge or Q which the sew- 
ers or drains will have to take care of 
are given. It now remains to obtain the 
sewer size for the computed discharge. 

In general, sewers are designed to flow 
full for the computed run-off. In some 
cases economy is secured by adopting a 
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section, which has its soffit or inside of character of the sewer or drain; 
roof above the top of water surface for r—mean hydraulic radius, or the ratio of 
maximum flow. the wetted area and the wetted peri- 
Hazen-Williams’ formula: meter; 
0.63 0.54 -0.04 S=slope in feet per thousand; 
v—C Fr Ss Ss Q—discharge in cubic feet per second; 
and Q=AV and 
are used to obtain the sewer sizes. A=cross-sectional area of wetted area in 
v—velocity of flow in feet per second; square feet. 
c—co-efficient, depending on the physical The Diagram No. 2 of the Hazen-Wil- 
, Di based on Formula v=er 9-595 954090] ~904 = 
¥s $s 8 Q = 


150 


Discharge in Cubic Feet Per Second 
Discharge in Cubic Feet Per Second 






» 2) Ss &» 
~ 


“s N TONS 

Grode in Per Centté 1008) 
The diagram is based on Hazen-Williams Formula for ¢= 100. For any other 

value ofc , the yelocity and discharge obtained from diagram are to be modrtied by the 
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ss Values of “ce” 

Class of Pipe c Class of Pipe c 
Very best Cast /ron Pipe 140 | Brick Sewers 100 
Good New " " @W 130 | Vitrified Pipe 110 
Tuberculated" " 110-80| Masonry Condu'ts, smooth andclear 140 
New Rivefed Stee] Pipe 110 " 4" slime coated | 130 
Lead, brass,tin,and glass pipe \l40-l24 " u ordinary 120 
Smooth Wooden Pipe 120 good work 




















DIAGRAM NO. 2. 
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liams’ formula facilitates calculation for 
circular sewers. It presents at a glance 
the relation between the diameter, veloc- 
ity, slope and capacity. 

To illustrate the use of this diagram 
let it be required to find the size of a cir- 
cular brick sewer, flowing full for a dis- 
charge of 150 cu. ft. per second, at a grade 
of 0.75 per cent. 

The intersection of an interpolated or- 
dinate at 0.75% with the 150. discharge 
line, gives a diameter of about 4 ft. 4 ins. 
and a velocity of 10 ft. per second. 

The diagram gives the circular section 
required for C—100. Where special sec- 
tions are desirable, such as egg-shaped or 
horseshoe, they shall have the same hy- 
draulic capacity as the circular section. 
When a sewer having a value for C which 
is different than 100, the diagram can 
be used by modifying the value of Q in 
the direct ratio of C to 100. 


If in the preceding example the mason- 
ry were rough, so that C would be equal 
to 140, then the diagram should be used 


140 
with Q—150x———=210. The intersection 
100 


of Q—210 and grade —0.75% gives the 
necessary diameter of circular sewer of 
nearly 5 ft. The velocity of flow must be 
obtained between the actual Q of 150 and 
a diameter of 5 ft., which is 7.5 ft. per 
second. 


The standard egg-shaped section has a 
height of 3/2 the width. Its required size 
is obtained from the circular sewer hav- 
ing the same discharge by the relation: 


Horizontal diameter of egg sewer—0.84 
Xcircular diameter. 


The invert gradients are determined by 
local conditions, such as surface grade, 
elevation of sewers, which have to be con- 
nected, elevation of outlet, sub-surface and 
subway structures. It is also desirable 
to fix the grades to obtain a well-balanced 
system of sizes and velocities. Cost may 
also be a determining element in select- 
ing the grade. 

Although the invert elevation and 
grades of the sewers are recorded on the 
drawings, their sizes are obtained for the 
hydraulic grades and discharges. In most 
cases the hydraulic grade is the same as 
the invert grade. 

Losses due to curves and changes of 
sections are estimated and are compen- 
sated, if possible, by increasing the grade 
of the curves or the transformers to make 
up such losses. Loss of head in bends 
in excess of that of straight pipe meas- 
ured along tangents for a central angle 
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2.25 
of 90 deg. equals Kv in which v is the 


velocity of flow in feet. per second and K 
is a factor depending for its value on the 
radius of bend. For a radius of 5 ft. K 
is .0023; for 15 ft., .0048; for 25 ft., .0065, 
and for 40 ft., .0077. 

As an illustration, take a 4-ft. circular 
sewer at a 0.2 per cent. grade. A portion 
of this sewer is on a curve with a 15-ft. 
radius. The velocity of this sewer flowing 
full with c—100 is about 4.3 ft. per sec- 

2.25 2.25 
ond. Then v =2.7; K=.0048; Kv es 
.013 ft. for a 90-deg. curve. For a 60-deg. 
curve the correction is 60/90X.013—.009 
ft. To overcome curve resistance and 
maintain the same capacity as on the tan- 
gent, the sewer must be given a grade for 
the curved portion of 0.2 per cent. plus 
.009 ft., or a total of .04 ft. in the length 
of curve of 15.71 ft., which is an actual 
grade for the curve of about 0.25 per cent. 





USING EXPLOSIVES IN SLOPING 
BANKS TO NEW GRADE ON 
OLD ROAD CUT 


By John N. Bohannon, County and Project 
Engineer, Washington County, 
Sandersville, Ga. 

On Sept. 23, 1920, the writer, in com- 
pany with Mr. W. B. Alford, agricultural 
representative of the duPont Powder Com- 
pany, demonstrated the economy of slop- 
ing banks on federal aid work, by the 
use of explosives. 

The section of bank selected was a hard, 


Slope Stakes __ y____4ine of Slope _____ Slope Stake 
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Heavy irregular line shows position 
of dirt after blast Loose dirt removed 
from bank bank by shovels to required 


Slope !tol Slope and picked up by wheelers. 





}_- Sub Grade 
Section After Blast 


SKETCH SHOWING HOW CHARGES OF 
DYNAMITE WERE PLACED. 
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VIEWS SHOWING USE OF EXPLOSIVES FOR SLOPING ROAD BANKS. 
Left: Left Bank Immediately After Blasting. Right: Slope Complete on Right Bank. 


dry sand-clay, in which the old grade was 
cut with the banks vertical, thus making 
plowing impossible in this extremely hard 
material. The new grade was some 4 ft. 
deeper, and was also lowered with the 
banks vertical, making a total bank which 
averaged approximately 9 ft. high. 








THE BLAST. 


Herewith is a diagram showing the 
method of placing the charges of duPont 
40% Red Cross Extra Dynamite. There 
is given also a cost record of a section 
of the most difficult work, and a com- 
parison of the cost by blasting, and the 
cost of like work by the pick and shovel 
method; also where the banks can be 
plowed and finished with pick and shovel. 


Accompanying pictures show the bank 
before blasting, the blast, and after blast- 
ing. 

Where clearing and grubbing are neces- 
sary, there is a still greater saving pos- 
sible by the dynamite method. 

In addition, Washington County, at this 











time, was very short of convicts, making 
it impossible to keep the banks sloped be- 
hind the wheelers; or, on the other hand, 
necessitating the stopping of wheelers 
sufficiently long to give the required 
number of men to slope these banks. By 
using dynamite only a small force is 
necessary to do the work required, and 
wheeling can continue without interrup- 
tion. 











USE OF EXPLOSIVES IN RESLOPING ROAD BANKS. 


Left: Left Bank, Cut Complete. 


Right: Right Bank, Cut Complete. 
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Cost Data 


Si tates ok B48 GOR. ccccccescccss ---$ 4.50 
(2 convicts boring holes, 5 ft. deep, 
with soil augers, 15 hrs. at 15 cts. 
per hour.) 
62 lbs. dynamite R. C.,E. 40 per cent. 
at $23.25 per 100 lbs., ton lots .... 14.42 
31 electric caps, at 9 CUB. 2ccccccccces 2.79 
with soil augers, 15 hrs. at 15 cts. 
31 holes, loading, at 2.4 cts. per hole -76 





$22.46 
300 cu. yds. moved by pick and shovel 
previous, without blasting ........ 668 
Wren, DE Sy 660006 e re cecnneees .20 
.868 
232.5 cu. yds. dirt moved 
with dynamite ........... .096 
Trimming with shovels, per 
Se annie nee eeeney > 12 
Wheeling 500 ft., per cu. 
i Nae neenw ede ge eae a ees -20 
.416 
DE bk cscterareneceemnnn -452 


Where soil conditions and banks are not 
too steep and suitable for plowing, the 
following costs would prevail: (Earth 
moving costs, except where using dyna- 
mite, are taken direct from county rec- 
ords.) 

250 cu. yds. moved by plowing and 








trimming with shovels at ........ .24 
Wheeling 500 ft., per cu. yd......... -20 
-440 

232.5 cu. yds. blasting and trimming 
Wipe NED von. 5.00 wae bsceskbeesnan -416 
PUI a sissies pshganlary/ en cist atone ater $ 0.024 





THE ECONOMY OF EARLY CON- 
TRACT AWARDS 


By C. D. Franks, District Engineer, Portland 
Cement Association, 11 S. Meridian St., 
Indianapolis, Ind. 

(Editor’s Note: This summary of the 
reasons why construction contracts 
should be awarded early in the year, as 
presented by Mr. Franks before the In- 
diana Engineering Society, is the most 
forceful, concise and convincing state- 
ment on the subject we have seen. He 
shows that the interests of the general 
public and of the construction industry 
are identical in this highly important 
matter. ) 





We had a period of depression after 
the armistice and we are again going 
through the same experience. For a 
year or more, up to a few months ago, 
the conduct of business resembled an ob- 
stacle race. For over a year the railway 
service was demoralized, all production 
low, labor scarce and inefficient, strikes 
frequent, material hard to secure and 
high in price. Everybody wanted to do 
things, but it was difficult to get them 
done. 
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or the last several weeks business has 
had a clear way before it. Now railroad 
service is much improved, production is 
good, labor plentiful and more efficient, 
strikes infrequent, materials easy to se- 
cure and lower in price. It is easy to get 
things: done, but nobody wants to do 
them. 

Contracts awarded for road and other 
work during the six month period ending 
December, 1920, have in their price been 
influenced by the many handicaps sur- 
rounding such work—handicaps such as 
deliveries of material, naturally leading 
the contractor to figure on only a percent- 
age of the normal day’s output. Labor 
having been scarce and high in price, this 
situation was naturally allowed for. The 
possibility of increased prices had its ef- 
fect in the contract price. All of these 
things which would tend to handicap 
prompt and efficient handling of a par- 
ticular job naturally were figured in, and 
liberally so. 


Will the Breaks Favor the Contractor? 


Now the contractors can, in general, 
figure on better railroad service, adequate 
supply of materials, plenty of labor— 
more efficient and at lower prices—and 
a somewhat lower cost of materials. In 
other words, based on what has happened 
at recent lettings, the contractor’s frame 
of mind is just the reverse of what it 
was when he figured work during the lat- 
ter part of the year 1920. In other words 
he is figuring on the breaks being in his 
favor rather than against him. It is log- 
ical to assume, therefore, that he is going 
to make a more attractive bid now for 
work than has prevailed in contracts 
made within the past six months. 

Building conditions now are much the 
same as when the armistice was signed. 
Because of the interference as previously 
mentioned, there is a large accumulation 
of work waiting to be done; yet every- 
body interested in construction work is 
adopting a waiting attitude. If it is con- 
tinued, a turmoil may result similar to 
that experienced through the last half 
of 1919 and nearly all of 1920, resulting 
in no one accomplishing what he starts 
to accomplish in 1921, because of late 
contract awards, heavy demand all at 
once for materials, transportation, labor 
and equipment, all of which will result 
in higher prices later in the year. In 
other words bids submitted now will be 
more attractive than bids taken during 
the past season or bids which may be 
taken when the present general depres- 
sion is over and business is again upon 
the up grade. An increased demand for 
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labor, materials and railroad service will 
naturally be taken into consideration by 


the contractor. 


Do This Year’s Work This Year. 


There is now voted and available for 
expenditure on road construction alone, 
many millions of dollars. The expendi- 
ture of this money will probably take 
place during the next five years. Past 
experience in the award of public work 
would indicate that the wisest expendi- 
ture of these funds can be effected by 
having awards made early each year for 
approximately that amount of work 
which can be completed in one year by 
the contractors available. It is reason- 
able to expect that over a period of five 
years or more the cost of doing work 
on such a basis will be as low or lower 
than will be the cost if an attempt is 
made to award contracts only when the 
prices for labor, materials, ete., are at 
a low point. From our experience of 
1919 and 1920 it is evident that when a 
great deal of work is held up and awards 
not made until near the end of the con- 
struction season, much of the actual con- 
struction goes over until the next season, 
thus throwing the whole organization out 
of balance and unduly upsetting the en- 
tire program. There is no question but 
that the difficulties experienced in the 
road building industry during 1920 are 
to a large measure the result of late 
buying of all commodities in 1919 and 
late awarding of road and street con- 
tracts in 1919. Had much of this work 
been awarded early in 1919 and com- 
pleted in that year I feel sure we would 
not have had the many difficulties ex- 
perienced in 1920, insofar as road and 
street construction are concerned. Then, 
too, there was much dissatisfaction dur- 
ing the winter of 1919-1920 because of 
work started on certain sections of road 
during 1919 which, because of delayed 
letting, it was not possible to finish dur- 
ing that year. Sections of road left un- 
finished during the winter and spring of 
1920 produced a great deal of discomfort 
and loss of money to those required to 
use such roads. 


Railroad Situation Now Favorable to 
Construction Requirements. 


Many people are too complacent about 
the railroad situation. Undoubtedly rail- 
road service has improved _ greatly 
through increased efficiency in operation, 
but the roads are not now called upon 
to do what they were called upon to do 
through the last year. Business in gen- 
eral has slowed down and farmers are 
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holding back their products from the mar- 
ket. Business in general is sure, sooner 
or later, to revive and the farmer to 
send his stored products to market. 
When both or either of these things oc- 
cur the railroads will again have more 
than they are able to do. If everybody 
wants to do construction work at that 
time, which means the shipment of ma- 
terials, the result will naturally be in- 
creased contract prices and disappoint- 
ment because of delays. Now is the time 
to award contracts for public work. Let 
the contractor have time to store some 
material, perfect his organization and let 
the material and machinery industries 
know now what will be expected of them 
for this year in construction work. 

At a time like this when owners, con- 
tractors and others may be discouraged 
from undertaking new projects, the fact 
should be given prominence that all 
effort, whether it be in the form of 
money, credits, materials, labor, transpor- 
tation or what not, that goes into con- 
struction work, unlike that going into 
work of many other kinds, is not con- 
sumed. Effort expended throughout the 
country on many things that are con- 
sumed might well go into construction 
work, where the materials and labor and 
other things involved are not consumed, 
but transformed into houses, industrial 
buildings, improved highways, water- 
power development and other valuable 
improvements that form additions to the 
permanent, taxable wealth of the coun- 
try as -well as tools for the production 
of additional wealth. 


A Minimum of Obstacles Now. 


If construction work is needed and if 
such work will add to the permanent 
wealth of the individual and the coun- 
try at large, it should be carried on when 
not subjected to interferences that have 
been present almost continuously since 
our entry into the war and which may 
again be present later. There is now 
and will be plenty of cement to supply 
the country’s needs, as long as transporta- 
tion and other conditions permit cement 
mills to operate reasonably near full ca- 
pacity and to ship the finished product. 

“Economy” is the watchword, but all 
are aware that there is a shortage of 
houses. Rents will remain high until 
there are enough houses to supply the 
demand. Houses are not the only things 
needed; construction work of other kinds 
must go ahead, notably highway and rail- 
road improvements. Economy in con- 
struction means early contract awards. 
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MAKING AN INTENSIVE STUDY OF 
THE SUB-GRADE 


By H. G. Shirley, Secretary, Federal High- 
way Council, 1311 G Street, Northwest, 
Washington, D. C 
The crying need in highway design, as 
far as that need can be seen at the pres- 
ent time, is to build a road that will have 
uniform strength, so as to carry a specific 
load over its entire length without dan- 
ger to its structure. We all know that on 
gravel and other stable soils with a high 
bearing power a thick surfacing will not 
be required; whereas on soils consisting 
of clay and adobe a very much thicker 
surfacing will be required to carry the 
same load at certain seasons of the year. 
Why, then, should we persist in laying 
the same thickness of surfacing over the 
clay and adobe soils that we lay over 
gravel and other more stable materials? 
Millions are being wasted annually in 
placing a greater thickness of material 
in places where it is not needed, and in 
other places where a greater thickness is 
required, in not putting down a sufficient 
depth. The consequence is that in the 
place where there is not a sufficient depth 
of material the surfacing will go to pieces 
under the load, thereby causing enormous 

expense for its reconstruction. 


Relation Between Failures and Bearing 
Power of Soils 

It may be of interest at this point to 
note that the failures that occur on the 
soils of a high bearing power run about 17 
per cent., whereas under the same climatic 
and traffic conditions, with the same thick- 
ness of surfacing, made of identically the 
same materials, on soils of low bearing 
power, such as clay and adobe, the fail- 
ures ran up to 70 per cent. On very stable 
gravel and sandy soils the failures ran 
down as low as 2 to 3 per cent, and they 
were likely due to workmanship and not 
to foundations. 

From this it can be seen that the uni- 
form distribution of the material over the 
subgrade was an absolute mistake. In 
sections it could have been made thin- 
ner, and over the weak clay and adobe 
sections it should have been made thicker. 
Of course, this would not have shown up 
if heavy traffic had not gone over these 
highways, for we all realize that almost 
any kind of surfacing would be capable 
of carrying a large volume of baby car- 
riage traffic. If the highway is to be built 
to serve the community, and be a means 
for transportation, then it must be built 
of sufficient strength to carry, in an eco- 
nomic way, the commerce of the section 
it serves. 
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The Two Greatest Problems 


The writer believes the two most im- 
portant problems of highway transporta- 
tion and construction that face the coun- 
try at the present time are the determi- 
nation of the weight of the moving wheel 
load that can be carried and the bearing 
power of the different types of soils of the 
sub-grade. When these two factors have 
been determined, plus a reasonable per- 
centage for impact due to speed, then we 
can proceed to design the surfacing with 
a reasonable assurance that it will carry 
the load that has been specified without 
breaking down in many places and cost- 
ing the public a large amount of money 
to repair annually. 

Mr. Thomas H. MacDonald, Chief of 
the Bureau of Public Roads, and Mr. Gold- 
beck, Testing Engineer, fully appreciate 
the great importance of this problem, and 
are devoting a great deal of energy and 
time to its solution. The Bureau has 
under investigation many important 
features bearing on this subject, and is 
doing most excellent work. It is only 
through such a channel that we can look 
for this problem to be solved quickly, and 
it is the duty of those interested in high- 
way construction and highway transpor- 
tation, and the general public, to assist 
in every way this investigation, and to 
see that the Bureau of Roads is supplied 
with sufficient funds to carry on this 
work expeditiously. 

The Sub-Grade Committee of the Fed- 
eral Highway Council is cooperating to 
the extent of its ability with the Bureau 
of Roads and the leading universities and 
colleges of the country, as well as many 
of the State Highway Departments and 
testing laboratories, in an effort to stir 
up as much interest as possible on this 
subject. By working together the prob- 
lem can be approached from many angles 
and a most satisfactory solution arrived 
at speedily. 

Outline of Problems Taken Up 


The outlines of the problems being 
taken up by the Problem Committees of 
the Council are as follows: 

Problem 1. Securing of samples of the 
sub-grade materials at points where the 
failures have occurred, and samples where 
failures have not occurred in the same 
vicinity under similar conditions. 

Problem 2. Developing field tests for 
bearing power of soils. 

Problem 8. Making studies in drain- 
age, using experimental sections of roads. 

Problem 4. A study of chemical meth- 
ods of sub-grade treatment for increasing 
bearing value or preventing absorption. 
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Problem 5. <A study of mechanical 
methods of subgrade treatment. 

Problem 6. A study of freezing and 
thawing on the volume and on the sup- 
porting properties of soils. 

Problem 7. A study of the effect of 
moisture on the volume changes in soils. 

Problem 8. A study of the transmis- 
sion of pressure transmitted to the sub- 
grade, through different thicknesses and 
different types of surfacing. 

Problem 9. A study to ascertain the 
practical classification of sub-grade ma- 
terials. 


Problem 10. Special Problems. 
Many Experiments Necessary 


The method of procedure has been out- 
lined by each Problem Committee so that 
the members of the entire committee, and 
those who are making similar tests in 
other institutions and laboratories, will 
have a direct line of investigation. It is 
hoped that the results secured from these 
investigations will be in such shape that 
they can be checked up and a final con- 
clusion arrived at. However, it is abso- 
lutely essential that a great number of 
experiments should be carried out, both 
in the field and in the laboratories. In- 
struments will have to be made to test 
the bearing power of the different types 
of soils; drainage systems will have to 
be designed to keep water from getting 
to the sub-grade, rather than taking it 
away after it once gets there; and me- 
chanical and chemical treatment will have 
to be undertaken to see which methods 
will give the best results under certain 
conditions. 

Taking: Samples 

The samples taken should be a cubic 
foot in volume and to be taken directly 
under the failure, if possible, also all ac- 
companying data giving the general to- 
pography of the surrounding sections, 
drainage conditions, type and character of 
workmanship used in building the road- 
way, photographs of the failure, and the 
general conditions surrounding, as well 
as a full description of the traffic passing 
over the road. Samples are also to be 
taken in the near vicinity, under similar 
conditions, from a section of the road that 
has withstood traffic, with all the accom- 
panying data given as above. These 
samples will be tested to détermine their 
behavior and bearing value under many 
conditions—first, the amount of water con- 
tained in the soil, when samples are 


taken, and also the volume of water when 
it has been saturated, the change in vol- 
ume due to the varying amounts of water; 
change in volume due to freezing and 
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thawing; void spaces in the soil; the 
rate and extent of percolation through 
the soil; the rate and extent of capillar- 
ity, both horizontal and vertical; organic 
matter in the soil, and its bearing power 
under the different quantities of water; 
its analysis as to fineness and its classi- 
fication. 

These, along with many other charac- 
teristics of the soil, are being studied and 
determined. 


Improved Handling of Sub-Grade 
Problem Near at Hand 


The intricate classification of soils and 
their behavior under heat, cold and moist- 
ure, seems to have a deterring effect and 
be very discouraging to many, but the 
complications and unknown quantities 
that will have to be met makes the work 
only that much more interesting. When 
the problem has once been solved, the 
writer feels that the conclusions will be 
so thoroughly worked out that the sub- 
ject will be solved for all time to come. 
With the experiments being carried on by 
the Bureau of Roads, the different uni- 
versities and laboratories of the country, 
we can feel assured that an improvement 
in the sub-grade conditions will be ar- 
rived at in the very near future, and that 
it will not be many years before a really 
satisfactory solution will be found. One 
that can be used with economy, and with 
assurance that a road constructed in ac- 
cordance therewith will support the load 
specified, and the bearing power of the 
sub-grade no longer will be an unknown 
factor. 


Information Inspector Must Have 


Not until these problems have been 
solved so that an inspector on the road 
can make a test of the sub-grade material 
and determine its bearing power and the 
kind of surfacing that should be used, 
will the problem be satisfactorily solved. 
The writer looks forward to the time 
when some simple test will determine the 
bearing power of the soil, and an inspec- 
tor can look on his blue-prints and tell 
the type and character of surfacing that 
should be used on that particular kind of 
soil: or he will be able to turn to his 
specifications and see the treatment nec- 
essary to bring the soil up to a certain 
bearing power. He will then immediately 
know how to proceed with the construc- 
tion of the road in order that it may 
have a uniform strength throughout its 
entire length at all seasons of the year 
and be capable of carrying a specified 
wheel load without danger of destruc- 
tion. 

If the engineering skill and ability of 
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this country can be directed to this great 
problem, the writer has no fear but that 
it will be solved, and properly so. It is 
with this idea in view that he is attempt- 
ing to arouse his brother engineers to a 
sense of their responsibility. There are 
no engineering problems that have af- 
fected the welfare of the people of this 
country, and the world materially, that 
have not been solved by the engineers 
most satisfactorily when once presented 
to them, and the writer feels that if the 
engineers of the country will make a 
study of this problem and find how it af- 
fects the life and cost of the highways, 
they will devote a great deal more time 
and thought to its solution. When this 
is done there is no question but that some 
solution will be found very speedily, and 
that the road building of the country will 
be put on a scientifie basis rather than 
on a hit-or-miss plan. He trusts that he 
has outlined in this article, in a brief 
way, a few ideas that will bring to the 
minds of those interested the necessity 
for proceeding with this investigation and 
finding a reasonable solution at once. 

The Sub-Grade Committee of tne Fed- 
eral Highway Council is anxious to co- 
operate with the State Highway Depart- 
ments and all the leading laboratories and 
universities throughout the country in an 
effort to throw as much light on this sub- 
ject as possible, and it asks cooperation 
in collecting all the data that can be se- 
cured looking to that end. 

The foregoing paper by Mr. Shirley was 
presented at the 1921 meeting of the 
American Road Builders’ Association. 





RELATIONS BETWEEN LAND SUR- 
VEYORS AND ENGINEERS 


By W. D. Jones, Land Surveyor and Civil 
Engineer, Sec. Bd. of Examiners of 
Land Surveyors, Cook County, 

8 S. Dearborn St., Chicago.. 

(Editor’s Note: Engineers will be in- 
terested in the viewpoint here developed 
by a prominent land surveyor. Engineers 
are agreed that men should not practice as 
engineers unless properly qualified to do 
so and it dévelops that land surveyors en- 
tertain somewhat similar ideas about 
their line of work. This paper by Mr. 
Jones was received with much interest by 
the Indiana Engineering Society.) 


In the “Act in relation to Land Sur- 
veyors” passed by the 51st General Assem- 
bly of Illinois, Section 3, reads as follows: 

“The definition of the words ‘Land 
Surveyor’ shall, for the purposes of this 
Act, be held to be a person who for a 
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consideration establishes one or more cor- 
ners or boundaries of any tract or lot of 
land and executes and issues plats thereof 
signed by himself as a surveyor.” 

In the proposed bill (for Indiana) 
which is up for discussion by the In- 
veyors” passed by the 51st General As- 
sembly of Illinois, Section 3, reads as 
follows: 

“Land surveying as covered by this 
Act refers only to surveys for determina- 
tion of areas or for the establishment of 
land boundaries and the subdivision and 
platting of land.” 

The word survey as it is used today, 
when not used in connection with the 
word land, seems to mean any kind of an 
investigation ranging from a survey to 
determine how many apples are in storage 
in any certain town, to a survey to de 
termine how much water power can be 
developed from a certain water-shed. 


The Land Surveyor’s Not Inconsiderable 
Job 


Land Surveying might perhaps be de- 
fined as the art of determining what the 
man who worked 25, 50 or 100 and more 
years ago, did and did wrong. It is 
certainly not the art of determining what 
the surveyor who worked 100 years ago 
should have done. Any professional en- 
gineer knows what should have been done, 
but the land surveyor must find out and 
prove what the ancient surveyor did do. 
He must prove it so conclusively that no 
other land surveyor or layman can suc- 
cessfully dispute him. He must do this 
notwithstanding the fact that most, if 
not all the original monuments have been 
destroyed by time. He must do it not- 
withstanding the fact that hardly any 
two miles seem to have been measured 
with the same chain. He should and he 
usually does know the working habits of 
the man who surveyed 100 years before 
him. 

Straight lines the land surveyor must 
run and accurate measurements he must 
make, but these are only a small part, 
frequently the least important part, of 
his task in finding the location of an 
old corner. He must have a legal mind 
and act as a judge. He must find and 
examine witnesses thet have no tongue 
and yet speak much more truth to him 
than the witnesses who present them- 
selves and make much noise. 

The land surveyor is often called upon 
to tell what is meant by an old deed 
that says what it does not mean; to take 
a description that will not close and 
make it close. Why must he make it 
close? Because the fact that a descrip- 
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tion igs faulty, does not deprive an owner 
of his property, and if the land sur- 
veyor cannot tell a man what he owns— 
who can? The court? Yes, but without 
the expert testimony of one, two, three 
or more land surveyors, who may agree 
or disagree, the court cannot decide. 

The land surveyor has never had the 
proper respect from the engineer or from 
the general public. Pehaps that is be- 
cause it took so much less care and 
ability to make the original mistakes in 
the surveys which created the townships, 
sections and subdivisions, than it does to 
find out what those original mistakes 
were. 

Where Was That Stake Set 100 Years 
Ago? 

It takes a great deal of training, work, 
experience, care, thought, and considera- 
ble judgment and ability to be able to 
tell where a stake that was set 25, 50 
or 100 years ago, actually was located, 
and that is the task of the land sur- 
veyor today. 

Other things being equal it is best ac- 
complished by a man familiar with local 
conditions. Surely it is not the task 
for the man who has devoted his efforts 
to other lines of engineering and not to 
land surveying. Ability to build a bridge, 
a tunnel, a railroad, a sewer or a water 
power plant does not prove ability to 
find a lost property corner. Surely the 
restoration of property corner monuments 
is important enough to be done only by 
those who, by reason of experience, know 
how to place the monument where the 
corners actually are. No man _ should 
be licensed to make a land survey sim- 
ply because he is a good engineer or a 
good architect. 

In a small town the engineer is an arch- 
itect, engineer and a land surveyor, he 
works at all three and knows pretty well 
how to do all three because he has had 
experience in all three. But in the large 
city, where property values are high, and 
property lines more important, the engi- 
neer and architect usually confine them- 
selves to engineering and architecture 
and do not attempt to make land surveys. 


Some Pertinent Questions 


The last part of Section 17 of the pro- 
posed Indiana bill reads as _ follows: 
“Nothing in this Act shall be construed 
as prohibiting registered professional en- 
gineers from making land surveys.” Why 
not add, “Nothing in this Act shall be 
construed as prohibiting a land surveyor 
from practicing professional engineering? 
Why not provide that a lawyer or an 
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abstractor, or a real estate agent may 
practice land surveying? 

One of the strongest arguments for the 
act is the determination of “property 
rights,’ yet, you would license men to 
restore property lines who do not know 
how to do so. If an engineer knows how 
to make land surveys then register him 
also as a land surveyor; but would you 
refuse to register an expert engineer as 
a professional engineer because he did 
not know how to make land surveys? 

License Law Suggestions 

May I suggest that you provide that an 
applicant may be registered as a profes- 
sional engineer and land surveyor or as a 
land surveyor or professional engineer, 
but that his right to be registered as a 
professional engineer shall be passed upon 
by the professional engineer members of 
the board and that his right to be regis- 
tered as a land surveyor shall be passed 
upon by the land surveyor members of 
the board; that the professional engineer 
shall not make surveys herein defined 
as land surveys but may make any other 
kind of surveys; that the land surveyor 
may make any kind of surveys but may 
not do professional engineering unless 
also registered as a professional engineer. 





THE SIGNIFICANCE OF LOCAL 
CONDITIONS IN THE DESIGN 
_ OF BRICK PAVEMENTS 


By Maurice B. Greenough, Secretary Na- 
tional Paving Brick Manufacturers’ 
Association, Engineers Bldg., 
Cleveland, Ohio. 

(Editor’s Note: This statement is 
often made in connection with engineer- 
ing designs: “There is no hard and fast 
rule; it all depends on local conditions.” 
There is little help, indeed, in that state- 
ment to the average or relatively inexpe- 
rienced engineer. Practically speaking, the 
variety of local conditions is not infinite. 
Much good comes from a study made to 
evaluate local conditions, to some degree, 
and to recommend construction procedure 
for each condition so recognized. In this 
paper, before the Illinois Society of Engi- 
neers, Mr. Greenough presents the guid- 
ing principles to be followed in determin- 
ing the best types of brick pavement de- 
signs for certain local conditions.) 

We hear and read repeatedly that “local 
conditions” need to be reckoned with in 
the design and construction of pavements. 
Now, constant repetition emphasizes some 
thoughts and adds clarity to their mean- 
ing scope or application, in practical 
ways. To the contrary, there are numer- 
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---- 2x4 Inch Wooden Edging 
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WIG. 1. THis CROSS-SECTION 
SHOWS THE USUAL FORM OF 
ROLLED-BASE BRICK PAVEMENT 
FOR COUNTY ROADS. 

The Wooden Edging May be Allowed 
to Remain in Place After the Pavement 
is Built, or it May _be Removed. The 
Filler used for this Type is Customarily 
a Flexible One (Bituminous Material or 
sand); the Bedding, Sand or a Similar 
Material; and the Base Broken Stone, 
Gravel or Crushed Slag Bound with 
Screenings of the Particular Material 
Used, or Bituminous Material. 


ous excellent propositions that are made 
increasingly vague by continual reitera- 
tion. It is much to be feared that the 
term “local conditions,’ as used in pav- 
ing engineering, falis into the latter class. 
The more the expression is used the less 
real meaning it conveys. 

Experience has, with all of us, very 
much to do with our coneeption of what 
“local conditions” denotes. Accordingly, 
we may have concluded that problems as- 
sociated with financing improvements are 
of paramount importance, or perhaps 
those of location or traffic or subsoil and 
foundation, or any one of several phases 
of the question. 


The Illusive “Standard” Type. 
The fact remains that each of us reads 
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FIG. 2. THIS IS A SPECIMEN 
CROSS-SECTION OF A BRICK PAVE- 
MENT, ON A CONCRETE BASE, FOR 
COUNTY HIGHWAYS. 

Bituminous Material or Sand Would 
be Used as the Filler, and, for the Bed- 
ding, Sand or a Like Material. 
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into our conception of “local conditions” 
a meaning that harmonizes with our own 
experience. There has been no procedure, 
established by professional custom or 
agreement, that constitutes a well-round- 
ed guide for the identification and solu- 
tion of such matters. That such a state. 
ment can be made is unfortunate, but 
not surprising. 

Let us recall for a moment that not so 
long ago efforts were being made to 
create “standard” types of paving that 
could be used universally, with as much 
economy in one place as another, All 
this effort, if it had any justification, 
must have rested upon one assumption, 
and no other, that conditions found sur- 
rounding each and every proposed pav- 
ing project, likewise were standardized. 
As well attempt to equip all men with 
the same size and kind of shoe. As feet 
vary, so do all the details of different 
paving projects. 

When adherence to “standard’” types 
prevailed the adoption of any paving type, 
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FIG. 3. AN ADAPTION OF THE 
ROLLED-BASE TYPE OF BRICK 
PAVEMENT IN CITY STREET CON- 
STRUCTION. 


other than so-called standard, could be 
had only by proving conclusively that the 
“standard” type could not meet the situa- 
tion. The burden of proof had to be as- 
sembled to support the negative of the 
proposition. 

There could have been but one outcome 
for street and highway building if the 
pursuit of the (now-recognized) illusive 
“standard” had continued. That would 
have been the failure of so large a pro- 
portion of paving improvements that tax- 
paying citizens would have turned away 
from such things. They would have 
denied themselves the benefits of paved 
thoroughfares because of the price, in 
waste and inefficiency, they would have 
been compelled to pay. 

True Designing. 

Happily, the trend of engineering prac- 
tice today in paving design is away from 
the use of “standard” types of paving 
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and toward the selection or rorms of pav- 
ing, of all kinds, that best satisfy the 
requirements of the particular project for 
which paving is being chosen. This in- 
dicates that, however seductive might 
have been the appeal of uniform treat- 
ment for all paving improvements, it 
could not prevail against the conservative 
engineering thought which would build 
structures suitable to the needs of given 
situations. If one may gauge the progress 
of engineering sentiment and classify it 
while yet it is in a state of change, one 
would say: 

First—That eventually as much care, 
in proportion to the nature of the work, 
will be bestowed upon the examination 
of a proposed paving project, in securing 
the fundamental data necessary for eco- 
nomic designing, as would be exercised 
in securing facts for the design of bridge 
piers or high building foundations. 

Second—That where two or more pave- 
ments as designed and bnilt happen to 
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FIG. 4. THIS IS A TYPICAL CROSS- 
SECTION OF THE MONOLITHIC 
BRICK PAVEMENT FOR COUNTY 
ROADS. THE BRICK ARE BEDDED 
IN THE GREEN CONCRETE BASE. 


In Comparing the Dimensions of this 
Type of Brick Pavement with Other 
Types, the Depth Considered is the Com- 
bined Depth of Brick and Base. 


be similar in all respects, then it will be 
because the basic situations surrounding 
each of them likewise happen to call for 
the same treatment. 


Brick Pavements Analyzed. 

Admittedly, the design of pavements by 
the method of assembling all pertinent 
data, and the selection of a type based 
upon the consideration of all the available 
resources, imposes a volume of work upon 
the designing engineer larger than alleged 
“designing” by the adoption of some 
“standard.” But we believe that whatever 
additional effort is required to be put 
forth more than justifies itself to engi- 
neers who would use public money to the 
best advantage. 

Let us now consider the possibilities of 
brick pavements as to the available types 
of construction. A brick pavement is a 
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composite structure. It has three ele- 
ments: Wearing surface, bedding and 
foundation. ’ 

The relation between these several 
elements is most clearly defined, and the 
necessary data for design assembled, by 
beginning the analysis with the founda- 
tion. 

The Foundation. 

By foundation we mean the natural soil 
underlying the pavement plus the arti- 
ficial base, if such proves to be required. 
The two must be studied as one element. 
Where the natural soil is high in the 
properties ascribed as essential in uphold- 
ing the pavement structure, namely well- 
drained and therefore probably stable, 
less requirements are exacted from an 
artificial support. Conversely, where the 
natural soil seems unsuitable for the per- 
formance of its proper functions, one of 
two courses is open to the designer. 

He may take steps to improve the char- 
acter of the sub-soil or he may throw all 
the burden of pavement support upon the 
artificial base. 

The comparative values of the alternate 
methods may, we believe, be summed up 
thus: If the sub-soil is favorable to the 
performance of its functions, then the 
burden of supporting the pavement, and 
its loads, is thrown upon the natural 
earth. The artificial base primarily 
serves as a medium for the transmitting 
of loads and forces from the wearing sur- 
face to the natural foundation where they 
are fitly disposed of. On the other hand, 
if the subsoil is not capable of render- 
ing proper service, then all the capacity 
for pavement support, and everything 
which that entails, must be provided for 
in the artificial base. 

As a matter of practical record, we have 
had sufficient evidence presented to us in 
the recent past (and doubtless we shall 
have more in the future) to show that 
recourse to this last procedure results 
only in waste and inefficient pavement 
construction. We must then build our 
pavement bases as bridges, and the cost 
of such construction as would accomplish 
what is intended, would be prohibitive, 
even if it had the justification of good 
sense. We know that in the long run it 
is cheaper to improve deficient sub-soils, 
once and for all, than it is to repair 
broken down pavements. Of the two 
methods, the first is obviously the more 
to be desired. 

Let the foregoing discussion serve to 
establish the need of a most thorough 
sub-soil study in each case of brick pave- 
ment design. The strong and weak char- 
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acteristics of the soil will be disclosed 
thereby which will guide the selection, 
and the proportioning, of the artificial 
support. By this method, we establish 
whether or not an artificial base is needed, 
and if so, substantially how much of a 
given kind of base is required to meet 
the situation. : 

With this general analysis in mind, it 
is now opportune to point out the fact 
that there are many forms of artificial 
bases adequate, under proper conditions, 
for brick pavements, for example, con- 
crete, hardened or green; rolled stone, 
gravel or slag, screenings or bituminous 
bound; and worn macadam or concrete 
pavements. A selection from these bases 
is available for any project under con- 
sideration. And the speaker would re- 
emphasize an opinion already expressed: 
That he believes that single projects may, 
in time, be under-laid with several types 
of bases according to the nature of the 
natural foundation. 

With brief reference to the fact that 
there are many cases where no artificial 
base is required, let us dismiss the ques- 
tion of the base and proceed to a discus- 
sion of the bedding. 

The Bedding. 

In this element of a brick pavement, we 
have the medium that serves, like the 
artificial base under proper conditions, to 
transmit loads and forces, and probably 
to absorb a certain amount of them, frac- 
tional of the total at the most. The 
bedding likewise is a construction expedi- 
ent, to furnish, as the name implies, a 
convenient resting place for each brick 
so that its position is consistently secure 
with reference to other brick, and like- 
wise with reference to surface elevation. 
The bedding is a means of securing a 
smooth surface. 

Experience shows that the bedding is 
an important factor to be cemsidered in 
brick pavement design. Foundation may 
be studied and base selected (and sub- 
sequently built) with the greatest skill 
and economic good judgment. But if the 
bedding is not in proper accord with the 
rest of the structure, a successful pave- 
ment may not be had. The controlling 
consideration is the composition of the 
filler between the brick. 

If the filler is of a kind, like asphalt or 
sand, that permits slight movements or 
readjustments, under traffic, of any single 
brick without reference to a change in 
position of any other brick, then the bed- 
ding must likewise permit this movement. 
{f, on the other hand, the filler is cement 
grout, and the movement is of the surface 
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acting as a slab, then the bedding must 
likewise be of a character to act similarly, 
over an area equivalent to the affected 
area of the wearing surface. 

The general practice of engineers to- 
day is to use sand and similar materials 
in conjunction with bituminous and sand 
fillers. Where the filler is cement grout, 
one of two methods may be followed. The 
bedding may become one with the base, 
as when the brick are laid in green con- 
crete, or a cement-sand bed may be used. 

Thus the distinction is drawn between 
“flexible” and “rigid” brick pavements. 
As to the effect on the artificial base, it 
may be said that the use of cement grout 
filler predicates the adoption of a con- 
crete base and thus creates a “rigid” type 
of pavement, while many other bases, in 
addition to concrete, are available for the 
“flexible” types. To none, by any means, 
may be awarded a place as “standard.” 


Some Fundamental Principles. 


If the terms “flexible” and “rigid” do 
not convey an adequate picture of the 
distinctions in type involved, let it be 
said that, with the former, the wearing 
surface is relieved, in some measure, of 
the load-supporting function. In the case 
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FIG. 5. THIS IS A WELL-KNOWN 
FORM OF BRICK PAVEMENT, ON A 
CONCRETE BASE, FOR CITY 
STREETS. 


With an Asphalt Filler, for Example, 
the Bedding Would be of Sand, or a 
SintHar Material. If the Filler is Ce- 
ment Grout, then the Bedding Should be 
a Cement-Sand Composition, and Longi- 
tudinal Expansion Cushions Should be 
Allowed for Against Each Curb. The 
Depth of Cushion Should be the Com- 
bined Depth of Brick, Bedding and Base. 


of the latter, the wearing-surface, bedding 
and foundation, united as they are in a 
solid slab, must of necessity, share each 
in some measure at least, in the structural 
reactions of the pavement as a whole. And 
the assertion may be ventured that, with 
the “flexible” type of pavement, less base 
compared with the “rigid” is needed, if 
loads are properly transmitted to suitable 
sub-soils. 
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The development of the practice of us- 
ing brick 3 ins. deep, with a “flexible” 
filler, rests upon the above distinctions. 
And so we find, in most instances, brick 
of the 4-in. depth used in the rigid types 
of construction. But the fundamental 
principles already mentioned as involved 
in the competency of sub-soil support are 
identical in application to the two types. 
The better the support from the sub-soil, 
the less of artificial provision for its 
needs to be made, in the structural as- 
sembly of the pavement. And of course 
that means more economical designing, 
and hand in hand with better designing, 
the conservation of funds thus effected, 
and more efficient service from the pave- 
ments when built. 

We believe that it is self-evident that 
if there is any virtue in our analysis, 
types of construction of brick pavements 
are not lightly to be selected. We must 
bear in mind that the chief attainment 
sought is the maintenance of the wearing 
surface of the pavement (every pave- 
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FIG. 6. SHOWING A COMBINATION 
OF ROLLED BASE AND SEPARATE 
CURBING FOR COUNTY ROAD BRICK 
PAVING. 


ment) in a normal position for the per- 
formance of its service. We are not 
vitally concerned with how this is ac- 
complished provided it is done. 

We need wearing surfaces for our pave- 
ments which possess endurance in pro- 
portion to all possible future demands of 
traffic. Correctly built brick pavements 
are enduring under traffic and the brick 
themselves are practically immune to the 
disintegrating influences of natural forces 
like water and frost. The principles of 
good designing might therefore be laid 
down about as follows: 

First—Let the sub-soil be studied ex- 
haustively and its probable behavior cata- 
logued, from one end of the project to 
the other. 

Second—Let the nature and proportions 
of the artificial base be determined only 
after the filler to be used has been settled 
upon. Also, after a painstaking search 
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for, and selection of, the materials which 
will, at the least cost, insure the satis- 
factory performance of the requirements 
of the base. Maximum serviceability at 
minimum cost. 

Third—Let us not be hesitant at in- 
cluding more than one type of construc- 
tion in a single improvement project, if 
conditions found indicate the wisdom of 
doing so. 

Fourth—Let every step in this pre- 
liminary study and search for funda- 
mentals be made a matter of accurate 
public record in every detail. 

Fifth—And finally let us build with 
that exactitude and care which will im- 
part to the completed structure all the 
service-quality which is the inherent 
property of each and every material en- 
tering it. 

Actual Study 

And now, has all this discussion a prac- 
tical bearing upon pavement design? We 
believe it has. If, instead of assuming, 
broadly and without detailed study, that 
a particular form of brick (or any other 
pavement) will answer the purpose for 
every paving project, and then saying 
that “local conditions” may perhaps 
modify the choice, we study all such con- 
ditions and evolve the best type we can 
in each instance, no one, we believe, 
will deny that progress will have been 
made in connecting up type of construc- 
tion and service. That means better pav- 
ing for the taxpayers’ money. Our chief 
objection to the thoughtless use of the 
expression “local conditions,” and none 
will gainsay the prevailing, if diminish- 
ing, prevalence of the custom, is that it 
leads directly to loose thinking and still 
looser designing. What we need most is 
an appreciation, not of comparative “local 
conditions,’ but of absolute local condi- 
tions. Paving types selected in this at- 
titude of mind will meet their service- 
requirements because they are built for 
the conditions as and where they exist 
and not for some location fifty miles 
away. 


CONCRETE VIADUCT ADDS VALU- 
ABLE BUSINESS BLOCK TO 
KNOXVILLE, TENN. 


By Carlos C. Campbell, Publicity Secretary, 
Knoxville Board of Commerce, Knoxville, 
Tenn. 

Transforming a business block from a 
row of shooting galleries, cheap photo- 
graph shops and second-hand stores to a 
block of first class retail houses is the 
feat accomplished by the new reinforced 
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concrete viaduct recently completed in 
Knoxville, Tenn. This new viaduct also 
provides a more direct connection be- 
tween the main business section of the 
city and the business district now being 
developed north of the southern Railway 
lines, and facilitates the handling of 
traffic over Gay Street, the leading busi- 
ness street of the city. 
Replaces Steel Truss Bridge 

The new concrete viaduct replaces the 
former steel truss bridge across the rail- 
road tracks, which ended at Jackson Ave- 
nue with a grade of 614 per cent. It 
passes over Jackson Avenue and extends 
to Vine Avenue on a grade of only 1 per 
cent. Because of the former excessive 
grade, desirable retail stores had been 
kept out of that block of Gay Street. 
One large retail furniture house was the 
only exception in over fifteen years, and 
it soon moved to a better location. The 
building it vacated stood empty until it 
was occupied by a clothing manufacturer. 

Creates New Business Block 

The old buildings on the west side of 
this block were only one and two stories 
high. The new viaduct ran just a few 
feet below the roofs of the one-story 
buildings. Eight of these old structures 
have already been razed and new and 
attractive buildings, three and more 
stories high, are taking their places. 
Other buildings are planned, and the en- 
tire block will soon be filled with mod- 
ern structures. The buildings on the east 
side of the street were three, four and 
five stories high. These were converted 
into valuable retail buildings by chang- 
ing the floor levels to that of the new 
street level. The extension of the via- 
duct and the elimination of the steep 
grade has added another good business 
block and has helped to relieve the con- 
gestion. . 

Design Features 

The viaduct is of the girder type, with 
spans varying in length from 19 to 38 
feet in order to accommodate the rail- 
road track lay-out. The bents support- 
ing the spans consist of five columns, 
resting on heavy reinforced concrete foot- 
ings extending the full width of the 
bridge. 

Foundations 

Foundations of the columns across the 
railroad yards rest directly on hard 
natural clay. Those on the south end, 
near Jackson Avenue, as well as _ the 
foundations of the Jackson Avenue and 
Gay Street approaches, are supported by 
Raymond reinforced concrete piles. The 
pile foundations were necessary because 
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the site was formerly a swamp. Ray- 
mond concrete piles are the cast-in-place 
type. A steel casing was driven into the 
ground by means of a collapsible steel 
core, after which the core was withdrawn 
and the casing filled with concrete. The 
cores were driven by a 2,000-lb. steam 
hammer until the average of the last few 
blows did not exceed 14-in. Pile lengths 
vary from 20 to 40 feet, and the thick- 
ness varies from an average of 18 inches 
at the top to 6 inches at the bottom. The 
total number of piles driven was 327, and 
the time required was six weeks. This 
portion of the work was executed by the 
Raymond Concrete Pile Co. of New York, 
owners of the Raymond patents. This 
work attracted general public interest, 
and large crowds frequently gathered to 
watch the process. 
Approach Fill 

The Gay Street approach consists of a 
fill of sand and gravel, made between 
two concrete retaining walls of the but- 
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VIEW SHOWING WHERE THE 
FILL WAS MADE ON GAY STREET, 
KNOXVILLE, BETWEEN VINE AND 
JACKSON AVENUES. 

At the Left is Seen the Retaining Wall, 
While at the Right the Reinforced Con- 
crete Piles Have Just Been Driven. 
After the Retaining Wall on That Side 
Was Completed, the Street Was Filled 
With Sand and Gravel, the Street Car 
Tracks Being Raised as the Fill Was 
Made. There Was no Interruption to 
Street Car Traffic During the Entire Con- 
struction. A Heavy Concrete Pavement 
Was Placed Over the Fill as Soon as it 
Was Completed. 





tress type, which were built directly on 
the curb line of the old street. This fill 
contains 8,500 cu. yds. of sand and gravel, 
and is covered by an 8-in. base of concrete 
on which asphalt paving is laid. This 
fill was made by dumping the sand and 
gravel from side-dump cars on the street 
railway track and washing the material 
into place by a 4-in. hose. The car tracks 
were raised 1 ft. at a time as the filling 
progressed, and street railway traffic 
was not interrupted at any time. 
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Lighting System 

The lighting system of the viaduct is 
unusual, in that the concrete light 
standards supporting the 200-Watt lamps 
are entirely outside the sidewalks, leav- 
ing the curb lines entirely unobstructed. 
These light standards were especially de 
signed for this work, and are made of 
pink granite. They will outlast any form 
of steel pole, which in time would be 
eaten away by rust and the gases from 
the railroad engines. Ducts carrying the 
lighting wires and the conduits of two 
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his articles. In the present paper, pre- 
sented before the Illinois Society of En- 
gineers, he gave some very valuable, 
specific suggestions, which have demon- 
strated their worth in practice, on the 
maintenance of street pavements of vari- 
ous types.) 

Street maintenance in our small cities 
is a task of no less importance than in 
our large cities. In fact, such work in 
cities under 50,000 is likely to be made 
more difficult than that in the larger 
cities, by the petty jealousies of some 





telephone companies, the Western Union 
Telegraph Co. and the local gas company 
are out of sight below the floor of the 
viaduct. All overhead wires, excepting 
trolley wires, crossing the railroad at this 
point, have been removed. 

The construction of this viaduct was 
financed by a bond issue voted by the 
taxpayers of Knoxville in a special elec- 
tion. The total cost of the viaduct was 
$390,300. 

Personnel 

The design was made by W. B. Cren- 
shaw, assisted by H. M. Ferrin, both 
Knoxville engineers. The contract was 
awarded to M. C. Monday, a_ widely- 
known contractor of Knoxville. The con- 
struction was carried on under the direc- 
tion of L. W. Frierson, of Knoxville. 


HOW TO MAINTAIN STREETS IN 
THE AVERAGE CITY 


By Harlan H. Edwards, City Engineer, City 
Hall, Danville, Ill. 


(Editor’s Note: Mr. Edwards has been 
a frequent contributor to Municipal and 
County Engineering and our readers are 
familiar with the practical character of 





VIEW OF NEW GAY STREET VIADUCT AT KNOXVILLE, TENN. 





of its citizens. Its superintendence calls 
for the services of an engineer, a diplo- 
mat, and one with an unlimited amount 
of patience and courage, to direct and 
prosecute the work successfully. It is 
only too often that druggists, merchants 
of various sorts, or plain politicians are 
appointed to these offices, to the obvious 
detriment of the work. 

The maintenance of our streets in- 
cludes the care of dirt roads, as well as 
the repair of pavements. It includes the 
constant attention which bituminous and 
stone roads require, as well as the re- 
pair of holes or breaks which might occur 
in our brick or concrete roads. It in- 
cludes the opening and replacement of 
all pavements as well as the constant 
control of street car track maintenance, 
and it finally includes the continual 
checking up on the condition of all grade 
crossings lying within the corporate 
limits. Not one of these Items can be 
slighted or neglected. 


Maintenance of Earth Streets. 


The maintenance of dirt streets re 
quires the judicious use of a light blade 
grader, the road drag or one of its com- 
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binations in the form of the road planer 
or one of the various makes of road ma- 
chines. If the district is not well 
equipped with storm sewers, the services 
of a “handy man” are required to clean 
out the waterways and build new cul- 
verts, crossings over gutters, etc. There 
is little difference between the mainte- 
nance of dirt streets and country roads 
other than taking care of the drainage 
which, of course, is much more com- 
plicated in towns, owing to the frequent 
street and alley crossings. The use of 
the blade grader early in the spring, to 
shape up such roads as have become bad- 
ly rutted and pushed out of shape by 
winter and spring traffic, followed by a 


system of patrol maintenance with a 
light drag, is probably the best combi- 
nation for this work. In order to ac- 
complish this, an outfit consisting of one 
man and a one-horse wagon, together 
with a light drag, pick, shovel, hammer 
and saw, responsible for a district total- 
ing about five or six miles of road, has 
proved to be the most economical. Of 
course it is useless to attempt to keep dirt 
streets in boulevard shape in continuous 
wet weather, but the continuous use of 
such an outfit as this will do much 
toward keeping the streets in passable 
shape and improving them quickly after 
the wet period is over. 
Oiling Streets. 

The use of a coating of asphaltic road 
oil has proved a great aid in waterproof- 
ing the road surface, and when it is 
used it should be applied after the road 
has been put in good condition. If the 
road has not been properly shaped and 
dragged, the use of oil will only make 
conditions worse. 

The maintenance of street pavements is 
occasioned by the formation of chuck 
holes or breaks, due to the general wear 
of traffic, by the opening of pavements 
for connections or repairs to underground 
pipes or cables, and by the damage from 
poorly constructed and maintained street 
ear tracks. Of all these items probably 
the last two have been the greatest cause 
of the shortening the life of pavements. 
Maintenance of Bituminous Pavements. 

Methods of repair of pavements made 
necessary by general wear vary with the 
type of pavement used. The surface of 
bituminous pavements can be kept in 
good shape by the frequent use of surface 
treatments, using either a thin asphaltic 
product or a coal tar product applied 
under pressure by tank wagons. For the 
ordinary revitalizing of our asphalt or 
tar-bound streets, we have found “Tarvia 
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B” applied cold, about 14 to 3% gal. per 
sq. yd., to be very economical and easy 
of application. A number of our pave- 
ments had cracked badly and had ac 
quired a tendeney to ravel out easily, 
with the formation of small chuck holes 
following soon after. These chuck holes 
were first cleaned out, then patched with 
a bituminous concrete mixture 2 ins. 
thick, consisting of 34-in. crushed stone, 
sand and “Tarvia K. P.” mixed in the 
prportions of 6 yds. stone, 2 yds. sand and 
one 50-gal. barrel “Tarvia K. P.” Two 
paint coat applications of “Tarvia B,” 
about one day apart, covered lightly with 
coarse sand or stone chips, have put these 
pavements in shape so that they will be 
able to withstand traffic for several years 
longer without additional care. 

Most of our troubles with brick pave- 
ments have been the replacing of a few 
brick here and there, the tops of which 
had been erushed off as a result of im- 
proper penetration of cement grout filler 
and the subsequent expansion due to in- 
crease of temperature, or the replace- 
ment of the worn down patches of soft 
brick in our older pavements. General- 
ly speaking, our brick pavements have 
given us from 25 to 30 years of service, 
with practically no maintenance and 
many of these pavements are still in ex- 
ceptionally good condition, and give in- 
dications of many more years’ use. 


Resurfacing Brick Streets With Brick. 

Much has been said of resurfacing old 
brick pavements with asphaltic or tar 
concrete, but where paving brick may be 
had for a reasonable price, the old brick 
pavements may be resurfaced by the re- 
moval of the old brick, the leveling of 
the sand cushion and the laying of a 
new 3-in. vertical fiber asphalt-filled 
brick pavement at a cost which will not 
greatly exceed that of the bituminous 
surfacing and will furnish a wearing sur- 
face much more foolproof and longer 
lived. In cities where asphaltic pave- 
ments are the rule, rather than the ex- 
ception, this may not be exactly true on 
account of the cheapness of the asphaltic 
material and the availability of experi- 
enced repairmen, but in many of our 
smaller cities, where the mileage of brick 
streets constitutes the greater proportion 
of the entire mileage of paved streets, the 
cost of a bituminous surface is somewhat 
higher, owing to the higher cost of the 
mixture laid down on the street and to 
the necessity of shipping in a mixing 
plant to handle the work. Where this 
type of surface is laid, it must have con- 
tinuous maintenance from the time it 
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is laid and probably after a service of 
from 8 to 12 years, it will require a sur- 
face treatment at least once every three 


years. 

In 1919 we rebuilt an old two-course 
brick street about two blocks long at a 
cost of $2.98 per sq. yd., not including 
excavation. The old brick wearing sur- 
face and the sand cushion were removed, 
a 3-in. layer of concrete mixed 1 to 6 
was placed on top of the old lower course 
of brick, a new sand cushion placed on 
this and a 4-in. asphalt-filled brick pave- 
ment formed the wearing surface. The 
brick were of the straight wire-cut 
variety, laid as closely together as pos- 
sible and rolled to a smooth even sur- 
face. Asphalt filler was then applied by 
pouring cans, filling every joint from the 
top to the bottom. It might be well to 
state at this time that besides this work 
we have laid pavements with either the 
straight wire-cut brick or the vertical 
fiber brick with no lugs, on five other 
streets, a total of nearly two miles of 
this type of pavement and have experi- 
enced no trouble whatever from lack of 
penetration of the asphalt filler. In most 
of this work the filler was poured on 
and “squeegeed” into the joints. 
Protecting Pavements Against Trench 

Settlement. 

The greatest source of uneven surfaces 
resulting in chuck holes has been im- 
properly backfiled trenches under the 
pavements. On this account municipal 
control of the replacement of pavements 
over openings made in the streets for 
various purposes has become absolutely 
necessary. More trouble has been expe- 
rienced and more pavements have been 
ruined from this cause than from any 
other. Formerly openings could be made 
in the pavements by any one, the dirt 
thrown back loosely, the broken concrete 
piled on top of that, the sand cushion 
laid and a new brick surface laid and 
grouted. This, of course, was bound to 
settle, and it formed a very dangerous 
hole in the pavement. The replacement 
of these sunken portions of pavement 
still form a considerable amount of our 
yearly maintenance. Several years ago, 
however, a new method of control was 
adopted, making it necessary that city 
forces replace the dirt and the pavement, 
using a concrete base about 1 ft. thick 
and extending 1 ft. on solid ground on 
al sides of the trench. Since this has 
been adopted no trouble has been expe- 
rienced from settlement. An improve- 


ment on this type of handling the work is 
contemplated, however, consisting of the 
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use of the precast 8-in. concrete slabs in 
sections about 4 ft. long and 2 ft. wide, 
reinforced with 14-in. steel rods placed 6 
ins. on centers and 2 ins. from the bot- 
tom of the slab. As many of these slabs 
will be used as necessary to cover the 
trench completely, and they will be 
grouted in place thoroughly. It is hoped 
that the adoption of this form of con- 
crete base will save time and will permit 
the replacement of pavements in cold 
weather when it would be impossible to 
lay new concrete in the street. 
The Equipment Required. 

The equipment necessary to handle all 
this work is simple. A 1-ton truck, pre- 
ferably equipped with a dump body, is 
sufficient to handle the material for the 
average small city. Along with this a 
small concrete mixer and an asphalt 
heating kettle, together costing not over 
$500, are necessary items. A few men, 
including a foreman and two or three 
workmen, form the nucleus of a gang 
sufficient to keep the streets in good re- 
pair the year round. These three or 
four men are enough in the winter 
months and may be supplemented in the 
summer by additional men, using the 
regular men as straw bosses. The small 
tool equipment, of course, consists of the 
necessary shovels, spades, scoops, picks, 
mattocks, posthole diggers, axes and saws 
of various sizes, together with hammers 
for brick work and carpenter work and 
several 50-ft. sections of rope of various 
sizes. Such an equipment, supplemented 
by other small items when needed, will 
enable the men to handle almost any 
situation from the removal of large trees 
to the laying of good-sized sections of 
pavement or the building of a small 
bridge if necessary. 
Protecting Pavements 

Streets. 

Street car tracks are another source of 
trouble on paved streets and if their 
sphere of influence is not curbed the rest 
of the street is often ruined. Where 
stone or gravel ballast is used for street 
car tracks the most pronounced destruc- 
tion is found, for the wave motion of 
the street railway track under the effect 
of the moving loads tends greatly to dis- 
turb the adjacent pavement. Where 
T-rails are used the wheels of wagons and 
trucks, when turning out of the track, 
exert a strong leverage on the paving 
surface and grind or loosen whatever 
paving materials are in the way. If the 
paving is loosened it is not long before 
the effects of water and additional mo- 
tion of the car tracks disturb the pave- 
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ment for a considerable distance adjacent 
to the tracks. 

Under most franchises the maintenance 
of the pavement between and adjacent to 
the railway tracks is taken care of by 
the street railway companies. If the costs 
run much higher than the maintenance 
of the pavement on the rest of the street, 
however, the result is that the least pos- 
sible work is done. It falls upon the 
street superintendent, therefore, to keep 
after the street car companies and de- 
mand careful and substantial paving re- 
pairs along and between the tracks. 

In some cities the street railway com- 
panies have adopted a new type of con- 
struction for their track, wherein steel 
ties are used, embedded in concrete with 
a minimum of 9 ins. of concrete beneath 
the rail. This has gone far to cut down 
destruction caused by loose tracks, as is 
seen very strikingly in Chicago Heights, 
Ills. In this city street car tracks on 
two streets were laid during the same 
year and had the same type of surface, 
but one used a substantial concrete base 
under the ties, while the other used stone 
ballast. At the present time the first 
named pavement is in perfect condition, 
while the other is very rough with many 
of the bricks along the rail considerably 
loosened or entirely gone. Such track 
construction as this may be cheaper 
initially, but is much more expensive for 
the railroad companies to maintain. 
Isolating Car Tracks From the Pavement 

Proper. 

Wherever the flexible type of construc- 
tion of street railway tracks is used, 
however, it is practically impossible to 
eliminate the bad effects of the moving 
track and it is, therefore, necessary, if 
the adjoining pavement is to be pro- 
tected, to isolate the street railway 
track completely from the paving on each 
side. This matter is one which has been 
given great thought by many capable 
engineers. Several designs have been 
made which accomplish their purpose 
admirably. In all these designs the con- 
crete header or subcurb is used, extend- 
ing down just outside the ends of the 
ties to a point several inches below the 
bottom of the street railway track bal- 
last. On some pavements, such as con- 
crete, wood block, or granite block, this 
subcurb can be easily extended to the 
surface of the pavement, while it is hard 
to accomplish this without the use of a 
different paving material in the case of 
asphalt or brick with a soft filler. Even 
these, however, can be built with the 
line of separation extending to the sur- 
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face of the pavement if a metal paving 
guard is installed in the concrete base, 
so that the long side of the guard ex- 
tends up as a retainer through the sand 
cushion to within about 14-in. of the 
surface of the brick pavement or to the 
surface of the asphalt pavement. 
Advantages of the Subcurb or Header. 

The advantages of using the header or 
subcurb are several. It affords ample 
protection from poor track work and 
from the lesser movement of well con- 
structed track, thereby reducing the 
worries of the street repair gang and 
confining the damage to the unit in which 
it originates. It allows tracks to be re- 
paired, or torn up and relaid without 
causing damage to the abutting pave- 
ment. Repaving of the track space will 
be done more quickly, for the two curbs 
will be at the proper street level, there 
by serving as a paving line during such 
work. This type of construction along 
street railway tracks is now being used 
by many of our most progressive cities. 
The expense is not great when the bene- 
fits to be gained are considered. It is 
the opinion of many, however, that the 
cost of the header curb should be borne 
by the street railway company, inasmuch 
as it is necessitated by the presence of 
their track in the street. 


Pavement on Railroad Crossings. 

The pavement within and along street 
railway tracks, however, is not the only 
source of trouble. The portion of streets 
lying within the right-of-way of railroads 
at grade crossings is oftentimes the most 
dangerous portion of the street if not 
properly taken care of. The question of 
maintenance of the pavement in this por- 
tion of the street is one which has oc- 
cupied the attention of railway and high- 
way engineers for many years. Many dif- 
ferent types of surfaces have been tried 
with the usual reversion to the old form 
of plank crossing. ~ No other section of 
the highway must meet conditions as 
severe as those imposed upon the pave- 
ment adjacent to and between the rails 
of a grade crossing. Demands made on 
it are two-fold. It must fulfill the need 
of highway traffic and at the same time 
conform to the railroad requirements. As 
a part of the highway, built to carry 
modern motor truck traffic, the pavement 
must be of sufficient strength to carry the 
loads and withstand the impact caused by 
the wheels of heavily-laden trucks. The 
surface must be as durable as the high- 
way of which it is an important link. 
From the traffic point of view any pave- 
ment which will produce a smooth even 
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surface at the same level as the bearing 
surface of the rail is highly desirable. 
A crossing free from nails, which might 
cause punctures or penetrate horses’ 
hoofs, and free from jagged splinters of 
sharp stones which might cut tires, is 
much needed. Railroad operation, on the 
other hand, requires that crossings per- 
mit trains to pass over them without 
shock, danger or undue noise. Railroad 
maintenance demands easy access to the 
ties and rails and that the crossing pave- 
ment be economicaly repaired and re- 
placed. 

The growth, weight and volume of 
traffic during the past few years has 
made the old type of timber crossings 
obsolete. Newer types of pavements for 
this purpose have been evolved by ex- 
periment, yet the experimental stage is 
not over. One type consists of reinforced 
concrete slabs precast and set into place. 
Another type consists of crushed stone 
maintained with stone chips. Still an- 
other type is the bituminous concrete 
surface held in place near the rails by 
paving guards or the bases of old rails 
laid on their side. This latter type of 
pavement seems to have given good serv- 
ice, where it has been used, although its 
period of service to date has not been 
great. 

Railway maintenance men _. often 
neglect their grade crossings and leave 
them in very rough condition. The re- 
sult is either broken springs on trucks 
or stalled motors on the track, either of 
which is dangerous. It is necessary, 
therefore, for the street superintendent 
frequently to jog up the memory of the 
maintenance men and to see that they 
keep at all times an adequate supply of 
materials at each crossing to maintain it 
in good shape. 

Good streets can not be produced by 
any method, however, with insufficient 
funds. The financing of street mainte- 
nance work is a problem which has con- 
cerned city officials, especially during the 
last few years. We have seen the in- 
creased cost of labor and materials eat 
up our available funds and leave us with 
only a portion of the much needed work 
completed. Appropriations from the gen- 
eral fund, together with the money de- 
rived from the road and bridge taxes be- 
came entirely insufficient to handle the 
work. In many cities, therefore, the 
motor vehicle tax was adopted as a 
method of securing additional funds for 
the repair of streets. In some cities it 
has been contested vigorously, but where 
the ordinance was properly drawn up 
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it was upheld by the courts. An addi- 
tional source of revenue has been taken 
up by some cities in the form of a tax 
of about one-half cent per gallon on gaso- 
line sales. This is said to produce a very 
satisfactory revenue, and has the advan- 
tage of hitting the hardest those who 
use the streets most. Of course this does 
not reach the horsedrawn vehicle owners, 
but since the amount of this type of 
traffic has greatly decreased in our cities, 
this inequality of taxation would not 
amount to much. It is hoped, however, 
that the economic readjustment through 
which we are now passing will bring 
prices back to a reasonable level, and 
thus enable us to. maintain our streets 
at the right standard. 





RESOLUTIONS ADOPTED AT GOOD 
ROADS CONGRESS 


Among the resolutions adopted at the 
Eleventh American Good Roads Congress, 
held in Chicago Feb. 8-12, which show the 
trend of advanced thinking among high- 
way workers, were the following: 

Urging the Interstate Commerce Com- 
mission and the railroads immediately to 
grant a reduction of 25 per cent in freight 
rates on road building materials for use 
in constructing public highways. 

Urging material producers and contrac- 
tors to reduce the cost of materials and 
operation to a point that will permit an 
immediate start in the development of 
the greatest road-building era in Amer- 
ican history. 

Protesting against the killing of more 
than 5,000 and the injury ‘of more than 
14,000 persons on the highways of the 
country during the past four years, con- 
demning reckless speeding and demand- 
ing better policing of the highways, bet- 
ter construction and _ inspection of 
bridges and better means of preventing 
grade-crossing accidents. 

Urging that state highway departments 
be divorced from politics and that the 
salaries of highway engineers be increased 
so as to make possible the employment by 
highway departments of the most compe- 
tent engineers and their retention in the 
public service. 

Recommending that the United States 
become a member without delay of the 
International Road Congress and instruct- 
ing the executive committee of the Amer- 
ican Road Builders’ Association to secure 
the passage by Congress at Washington 
of such legislation as may be necessary 
to that end. 
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Get Your Roads Ready 
Now for the Spring Traffic— 


Wt EN the snow goes, look 

at your roads. Have they 
been scarred by winter? 
Are they pitted with 
small holes? 
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tom and sides are : 
painted with “ Tarcia easily-filled holes may 
grow into expensive re- 


pair jobs, if they aren’t patched in time. 
*Tarvia-KP”’ is the 


perfect patching material 
for surface breaks and 
holes of any size in any 
typeof hard-surface road. 





The mixture of 
“Tarvia-K P,” stone 
and sand, is placed 


It requires no heating fui reparch hole. 


and is extremely easy to prepare, handle 
and apply. Freezing does not injure it. 


“Tarvia-KP” patching material may 
be mixed at any time and stored until 
needed. It makes a smooth, even, per- 
fectly bonded patch—a patch that be- 
comes an integral part of the road itself. 


There is only one “KP” and that is 
“Tarvia-KP” patching material made by 
The Barrett Company. 


Our nearest office will 
gladly send you an illus- 
trated manual of instruc- 
tions showing each step 
in patching a road with The mixture is well 
“Tarvia-KP.” ——_ 
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Urging Congress to pass without delay 
the bill, now pending in the House of 
Representatives after having passed the 
Senate, which authorizes the immediate 
allotment by the government of one hun- 
dred million dollars as Federal aid to 
road projects for the year ending June 
30, 1922. 

Recommending the application of Fed- 
eral aid to the construction of interstate 
highways as a step toward the ultimate 
formation of a great national highways 
system. 





VALUABLE TRADE LITERATURE 


Reflecting the activity in the municipal 
and county fields some exceptionally in- 
teresting and valuable trade literature is 
being issued at this time. We present, 
herewith, very brief reviews of some of 
this literature which has been brought 
to our attention: 

Cubleway Excavators and Power Scrap- 
crs—Three new booklets are being cir- 
culated by Sauerman Brothers, 1142 Mon- 
adnock Block, Chicago, with reference to 
their Dragline Cableway Excavators and 
their Power Scrapers. Pamphlet No. 14 
gives data on the dragline cableway ex- 
cavator method of excavating and convey- 
ing sand and gravel, and is illustrated 
with views of typical _ installations. 
Pamphlet No. 12 describes the latest de- 
velopments in the use of mechanical drag 
scrapers for handling gravel from the 
hillsides and explains the adaptability of 
power scrapers for small pits. Pamph- 
let No. 11 illustrates practical solutions 
of various storage problems by use of 
scrapers and dragline cableways, some of 
this information being published in this 
pamphlet for the first time. The pamph- 
let pertains particularly to the handling 
of coal from storage in connection with 
power plant operation. 

Tarvia Roads—Three new Tarvia book- 
lets have just come from the press bear- 
ing the following titles: “How A Tarvia 
Macadam Roadway is Constructed,” “Tar- 
via Pavements,” “Tarvia Preserves Roads 
and Prevents Dust.” The first named has 
a self-defining title and is a complete il- 
lustrated description of the recognized 
procedure in constructing a Tarvia Ma- 
cadam roadway. The second named book- 
let shows, step by step in actual photo- 
graphs, the construction of a Tarvia pave- 
ment. The third booklet is a discussion 
of the nature and advantages of Tarvia 
as a material for highway construction 


and maintenance. 
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How American Cities Are Paved—This 
is a circular issued by the Asphalt As- 
sociation, 25 West 43rd Street, New York 
City, compiled from reports of city en- 
gineers from 196 cities. Tables and dia- 
grams are presented to show the amount 
of pavements of the various types in 
these cities. 

Steel Forms—Better steel forms for 
concrete road construction, curb and gut- 
ter work, sidewalks, culverts, fence posts, 
walls and foundations are illustrated and 
described in Bulletin No. 36 issued by the 
Lakewood Engineering Co., of Cleveland. 
The Lakewood-Hotchkiss line of forms 
is described. The booklet shows the ap- 
plication of the complete line. This 
method of construction is particularly in- 
teresting as by its use better concrete and 
perfect expansion joints are practically 
certain. 

Texaco Asphalt Macadam—This book- 
let tells how to build asphalt macadam 
roads and is issued by the Asphalt Sales 
Department of the Texas Co., 17 Battery 
Place, New York City. It gives a short 
discussion’ of the entire subject. It gives 
the procedure in the construction of Tex- 
aco Asphalt Macadam roads, starting with 
the foundation and discussing the process 
step by step to the finished pavement. 
Cross sections are shown to illustrate the 
work as it progresses and there are sevy- 
eral photographs of actual construction 
views shown. 

New Pavements at Half the Cost—This 
is an interesting booklet just issued by 
the Barber Asphalt Paving Co., Land 
Title Building, Philadelphia, Pa. It deals 
with the re-construction of worn out 
pavements by resurfacing them with na- 
tive lake asphalts. Procedure is illustrat- 
ed and described. 


Better Roads for Maricopa County, 
Ariz.—This is an attractively printed and 
illustrated booklet published by the Lake- 
wood Engineering Co., of Cleveland, de- 
scribing the 280-mile road job, in the 
county named, which was handled by the 
Twohy Brothers’ contracting organiza- 
tion. The booklet consists largely of pic- 
tures. 

Webster Method—This monthly period- 
ical is issued by the Webster Manufactur- 
ing Co., 4500 Cortland Street, Chicago. 
It contains a great deal of valuable in- 
formation in each issue pertaining to 
Webster power house equipment, with 
special reference to coal and ash convey- 
ing machinery for use in the water works 
and other municipal power plants and in 
similar installations. 
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DESIGN OF MILL AND WORKSHOP 
FOR MINNEAPOLIS FILTER 
PLANT 


N. Jones, Engineer in Charge, City 

Hall, Minneapolis, Minn. 

It has been the writer’s experience that 
on almost all construction jobs, of what- 
ever magnitude, very little attention is 
paid to the construction plant layout and 
the important part this plays in the 
economy of construction. This lack of 
attention is more pronounced on jobs 
done by the states or municipalities, when 
using force account, than on contract jobs, 
but even the contractor is very likely to 


By W. 


and sufficiently strong and weather-proof 
to carry the machinery and protect the 


workers from the elements, 


for unless 


this is done, 


the shop will shake itself 


to pieces or the workmen will fail to give 


the best of service. 


Therefore, 


the fol- 


lowing brief description and the accom- 
panying sketches are offered for what 
they may be worth. It is not claimed 
that the workshop as shown is the last 
word in design but it has admirably an- 
swered the purpose for a number of years 
and is a great improvement over all oth- 
ers that it has been the writer’s fortune 
to observe under actual working condi- 
tions., 
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FIG. 1. GENERAL FLOOR PLAN OF MILL AND SHOP AT MINNEAPOLIS, MINN., 


FILTER PLANT. 


overlook the many advantages secured by 
an adequate construction plant manned by 
the proper men. 


The Workshop 


One of the most important parts of a 
construction plant, on work of any mag- 
nitude, is the workshop, or mill. This 
workshop should contain all the neces- 
sary machinery and equipment for the 
working of the wood and steel or iron 
that is necessary on the job and the mak- 
ing of all the necessary repairs to the 
tools and equipment. The _ structure 
should not be too elaborate, but it should 
be ample to take care of all the needs 


This shop was designed and built early 
in the spring of 1911, and with the ex- 
ception of two years has been in con- 
stant operation ever since. During this 
period it has never been necessary to shut 
down for repairs and many times the 
shop was in continual operation day and 
night for weeks at a time. Not only was. 
all the ordinary work done therein, but 
at times, certain articles were manufac- 
tured which were necessary in carrying 
on the work or which it was found could 
be done there more quickly and as cheap 
as at private works. 

At no time was it inadequate to meet 
the needs although the construction crew 
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ran as high as 500 men at one time, and 
it required but 5 men to run the shop 
even when the construction crews were 
at their maximum. 

The Equipment 


As will be noted by the sketches, the 
building, including the blacksmith shop, 
is 60 ft. 6 ins. by 28 ft. 4 ins. in plan 
and contains the following equipment: 

1 24-in planer and matcher. - 

1 26-in. band-saw with all the necessary 
saw blades. 

1 14-in. circular saw table with both 
crosscut and rip saws. 

1 40 cu. ft. per min. under 80 lbs. pres- 
sure air compressor. 

2 10-in. emery wheels. 

2 24-in. grind stones. 

1 No. 20 Champion drill press with 
drills from 3/32 to 1% in. 

1 bolt and pipe threading machine with 
bolt dies and taps from % to 1% in., 
and pipe dies from 1% to 2 in. 

1 12-in. power hack saw. 

All are driven by a 15-h. p. electric 
motor. 

In addition to the above there is the 
blacksmith shop containing a forge and 
blower, an anvil, two blacksmith vises 
and a workbench. The main shop also 
contains two prentice vises, three pipe 
vises, all the necessary benches and ta- 
bles and all the small tools that one needs 
to carry on the work. 

From past experience, it is believed 
that the shop as shown will answer all 
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the needs on jobs of a considerable mag- 
nitude, and that only two improvements 
could be made in the equipment. First, a 
lathe with an 18-in. swing would come in 
very handy, although a smaller lathe 
could be used and, second, a machine for 
heading up bolts would more than pay for 
itself, especially upon work similar to 
that for which the shop was designed. 
The lighting in the shop is not the best, 
as the windows are too small and a 
great improvement could be made by us- 
ing or making the windows just twice 
their present size, or by the use of sky- 
lights where the layout would permit. 





THE BASIS FOR EXTENSION OF 
WATER MAINS 


By Dow R. Gwinn, President and Manager, 
The Terre Haute Water Works Co., 634 
Cherry St., Terre Haute, Ind. 

The extension of water mains is always 
a problem, and in the past years it has 
been a serious one. Previous to the great 
war cast iron pipe was delivered f.o.b. 
Terre Haute for $22; in October, 1920, 
the price was $77.60. Fire hydrants, 
valves, special castings and valve boxes 
are also very much higher in price. Com- 
mon labor costs twice as much as for- 
merly. 

It costs a little over $1.80 per foot to 
furnish and lay 6-in. Class B cast iron 
pipe at present price—$64 per ton. On 
this basis the cost of an extension for a 
block of say 365 ft., including the fire 
hydrant, valves, valve boxes and 6-in. tee, 
is $829. If it is necessary to cut into a 
main and insert a special for a connec- 
tion, the cost would be greater. 

A Cost Item Sometimes Overlooked 

It may not be out of place to say that 
in estimating cost of pipe laying, the cost 
of connecting with existing mains is 
sometimes overlooked. It is expensive to 
shut off a main, cut a piece out of it, 
pump out the water that is in the main, 
insert a special, cut a piece of pipe to 
close the gap, put on a sleeve, and make 
four lead joints. It sometimes happens 
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in Terre Haute that the water from the 
pipe softens the earth so that there is a 
caving of the banks. A number of valve 
stems have been broken while the work- 
men were trying to get the water off so 
that the cut could be made. 

However, for present purposes, we will 
estimate a block of 6-in. pipe at $829. 

Assuming that the extension is needed 
and that the water department or com- 
pany can finance the improvement, the 
next question would be: what additional 
income should the department or company 
receive? In the writer’s opinion, the in- 
come should be the same regardless of 
whether the water works belong to a mu- 
nicipality or company. A municipally 
owned plant should be conducted on busi- 
ness principles and should charge for fire 
hydrants and they should be paid for out 
of the general fund. 


* Rate of Return. 


The Indiana Public Service Commission 
allows Water Companies a rate of return 
of 8 per cent and 1 per cent for deprecia- 
tion. Assuming that the cost of operation 
and taxes are 10 per cent of the valuation, 
the charge against an extension of a block 
of 6-in. pipe with one fire hydrant should 
be 19 per cent of $829, or $157 per annum. 
At first blush this may strike some as 
being rather high. But analyze the state- 
ment and it will be found that $157 is not 
too high. 

What about the rate of return on the 
rest of the plant? What good would the 
extension be without a water supply, 
pumps, boilers, filters, housings and res- 
ervoirs? The extension should pay its 
proportionate cost or rate of return on the 
main plant. Something should be added 
for return on these items. 

In many cases it would be necessary to 
put in 8-in. or larger pipe. If 8-in., the 
cost for a _ block, including hydrant, 
valves, ete., would be $1,000. In that case, 
the income should be $190 per annum. 
If 12-in. pipe, it would be considerably 
higher and someone must pay on this in- 
vestment and also sufficient to cover pro- 
portionate cost of operation. The aver- 
age water department or company does 
not have a special fund to cover such 
costs and it would not be fair to load 
them on the existing consumers. 

We have gotten the wrong viewpoint 
on the cost of a water supply. We have 
been satisfied with, or at least have ac- 
cepted a return much lower than the 
manufacturer or merchant receives. 

It was Leonard Metcalf who said: 

“When we stop to reflect upon the life 
of the community, it seems to me that 


MUNICIPAL AND COUNTY 


ENGINEERING 119 


we must admit that the water supply is 
of fundamental importance. There is no 
other service of a public nature which is 
so supremely important to the life of the 
community as the water supply. More- 
over, there is no other service which is 
so cheap, even at present day prices, as 
the water supply.” 

The writer recalls a rent of $200 for fire 
hydrants at a plant where he was em- 
ployed in the “eighties.” Since then wa- 
ter service has been wonderfully im- 
proved and the cost reduced. Then we 
pumped natural river water, now we 
pump it twice, coagulate, settle, filter and 
chlorinate it. 


Extensions in Partially Built-Up 
Districts 

To return to the subject, How is the 
$157 or $190 to be paid? It should be 
paid by those who are benefited. There 
are two kinds of extensions, one where 
there are houses where water supply is 
needed at once, and another in virgin ter- 
ritory which a real estate owner wants to 
develop and sell off in lots. 

First, let us consider an extension in- 
side the city where some houses have been 
built. On an average city block of 365 
ft., after deducting the street, there would 
be say 14 42-ft. lots. It would seem only 
fair and reasonable that there should be, 
say, six houses on the 14 lots; that each 
of those should guarantee a $1.50 mini- 
mum monthly rate (about 5c per day) for 
a period of five years. Then if the city 
would pay $50 a year for the fire hydrant, 
there would be an annual income of $158, 

If the extension required 8-in. pipe (60 
per cent of the mains in Terre Haute are 
8-in. and larger), then the six prospective 
consumers should guarantee $1.75 mini- 
mum per month and the hydrant rental 
should be $60 per annum. This would 
mean an income of $186 per annum, if all 
the consumers kept up their payments, 

To protect the department or company, 
contracts should be made with owners in- 
stead of renters and the service pipe 
should be laid from the curb into the 
houses and at least a faucet connected in 
the kitchen before the main was laid. 


Extensions Made in Undeveloped 
Districts 


Second, where extensions are desired 
for the development of real estate so that 
lots may be sold, such extensions are for 
the benefit of the landowner and he 
should pay the cost, and be reimbursed 
by the water department or company 
when the income from the water consum- 
ers and hydrant rental on such extensions 
is equal to the rate of return (on the 
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original cost) allowed by the Indiana Pub- 
lic Service Commission plus depreciation 
and the proportionate cost of operation 
and taxes. ; 

Recommended Form of Contract with 

Land Company 

The following is a form of contract 
which is recommended where such exten- 
sions are made: 

THIS AGREEMENT MADE AND EN- 
PERE TNT GIS. occ cccccvcsccesceses , 


by and between.........sseeeeseeeeeees = 
hereinafter for brevity called the Water 
Company, and the.........ceeccsevccees ‘ 


hereinafter for brevity called the Land 
Company, witnesseth: 


Z. 

The Land Company is the owner of that 
certain tract or body of land extending 
RP ere Cer ee er Pr 
and is desirous of having water mains 
extended from the Water Company’s ex- 
isting system of water mains into and in 
the streets in said tract as the same have 
been platted by said Land Company; and 
the Water Company is willing to make 
such extensions for the Land Company 
for the consideration and upon the terms 
and conditions hereinafter set forth. 


FH. 

The proposed extension will be made 
by the Water Company upon the orders 
in writing of the Land Company after the 
said streets have been brought to grade 
by the Land Company. Provided, how- 
ever, orders for extensions for the cur- 
SORE SE. 6 vac wie veaes shall be limited to 


eooe error eeee ee eereseeeeeeeeeseeeseseseseere 


ee meee eee eee eee eee ee eee eee eee ee eeeeeeee 


III. 

Orders for extensions shall be limited 
to the tract or body of land and its boun- 
dary streets, as specified in Article I of 
this agreement. Provided, that orders for 
any calendar year after............. shall 
not exceed four thousand (4,000) feet of 
mains, unless otherwise mutually agreed 
by the parties. 

IV. 

The Water Company will purchase all 
materials and employ all labor necessary 
for the proposed extensions, including the 
installation of service connections and 
meters, and shall have full charge and 
control of all the work contemplated here- 
by. The Water Company will keep a true 
record and account of the cost of each 
extension, which record shall at all rea- 
sonable times be subject to inspection by 
the Land Company. 
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¥. 

When the work of any extension is com- 
pleted, the Water Company will notify the 
Land Company thereof in writing, and in 
such notice state the cost thereof, and the 
Land Company will within ten (10) days 
of receipt of such notice pay to the Water 
Company such costs in cash. Provided, 
however, the cost of service connections 
and meters will be kept separately and 
payment therefor made to the Water Com- 
pany by the Land Company in amounts 
of approximately two hundred (200) dol- 
lars as the same accrue. 


VI. 

All mains, service connections,.-and me- 
ters hereby contemplated, for which the 
Land Company shall pay as herein con- 
templated, shall remain the property of 
the Land Company until the Water Com- 
pany shall reimburse the Land Confpany 
without interest the aggregate sums so 
paid by the Land Company. 

VII. 

The Water Company agrees that when- 
ever, and as its net earnings on the basis 
fixed by the Public Service Commis- 
sion for determining and allowing net 
earnings (proportionate operating ex- 
penses, taxes and depreciation being 
deducted from the gress earnings from 
extensions made for the Land Com- 
pany), for a period of one year for 
water and service on any extension, 
shall be equal to 8 per cent. on the 
money sc paid by the Land Company to 
the Water Company, representing the cost 
of such extensions, meters, and service 
connections thereto, as provided in Ar- 
ticle V, that it will reimburse the Land 
Company for such payments, without in- 
terest; thereupon the ownership of such 
extensions, meters and service connec- 
tions to curb shall pass to the Water 
Company. 

VIII. 

It is agreed and understood, however, 
that for all purposes of operation by the 
Water Company of its general Water 
Works Plant at and in the City of 
SS Ga cactus Seta ET ie tab a art ea , the Water Com- 
pany shall have the right to use water 
mains, service connections, meters, and all 
other equipment installed under this 
agreement, and to collect and retain all 
money for water and service furnished 
by the Water Company through or by 
means of such mains, service connections, 
meters, etc., in all respects as if the Wa- 
ter Company were the owner thereof and 
as if the same constituted a part of the 
general Water Works Plant and system of 
the Water Company. Provided, however, 
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that the Water Company will, at the end 
of each calendar year until the final reim- 
bursement by it to the Land Company as 
contemplated hereunder render a state- 
ment to the Land Company of all such 
collections so made by it. 


IX. 

For all the purposes of this agreement, 
the Water Company shall be the sole 
judge of the sizes and kinds of mains and 
other materials to be used in the work 
contemplated hereby, and shall have full 
direction and control of the installation 
thereof. 

x: 

All water and service supplied by the 
Water Company hereunder will be fur- 
nished and supplied at and upon its 
standard schedule of rates now in force 
and as fixed by the Public Service Com- 
mission of Indiana, subject, however, to 
such changes or modifications thereof as 
may from time to time be made by the 
Public Service Commission. 


aA. 

This agreement, though tentatively 
signed and executed by the parties, shall 
not be binding upon the parties unless ap- 
proved by the Public Service Commission 
of Indiana, or approved as lawful by the 
counsel of the Public Service Commission. 

IN WITNESS WHEREOF, the parties 
have executed this agreement in duplicate 
the day and year aforesaid. 


Features of the Contract 


The form of contract provides that the 
landowner will be reimbursed for the cost 
of the extension, but without interest. 
The income from the consumers and also 
any hydrant rental belongs to the de- 
partment or company for service ren- 
dered. The plan enables the landowner 
to improve his property and make it at- 
tractive to prospective buyers at the cost 
of the main pipes, meters and service 
pipes to curb line. 

He is not required to make an invest- 
ment for pumps, boilers and filters. He 
does not have the responsibility of opera- 
ting a water plant; he gets the benefit 
of the same prices for material that the 
department or company enjoys. 

The cost of the water pipes, etc., are 
a part of the development, like sidewalks, 
grading and trees, except that if good 
judgment has been used in selecting the 
land and the lots are sold at profitable 
prices in a reasonable period, the owner 
may be reimbursed for that portion of 
his investment for water mains. Inci- 
dentally, the cost of all improvements are 
added to the price of lots when they 


are sold. 
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In conclusion, it should be stated that 
a community cannot grow and prosper un- 
less its utilities are prosperous; their 
interests are closely related, and what 
hurts one ultimately injures both. To be 
prosperous, a utility must have adequate 
rates which will produce sufficient earn- 
ings to make its securities attractive to 
the investor. 

The foregoing paper by Mr. Gwinn was 
presented at the 1921 meeting of the In- 
diana Sanitary and Water Supply Asso- 
ciation. 





COST KEEPING ON CONSTRUCTION 
WORK 


Austin, Currie Engineering Co., 
Webster City, Iowa. . 

Good engineering requires that designs 
not only insure that structures will fill 
the purpose for which they were intend- 
ed, but that the design finally decided 
upon will be the most economical one, 
and the estimating ability of the en- 
gineer is often the deciding factor be- 
tween two designs, said Mr. Austin in 
addressing the 1921 meeting of the Iowa 
Engineering Society. 

The subject of Cost Keeping on Con- 
struction Work is one in which every en- 
gineer must be vitally interested; is one 
which presents many difficulties to be 
overcome and it is only by exercising the 
greatest of care that we will be able to 
keep off the rocks. 

Of what real value to the engineer is 
a knowledge of the cost of construction? 
There is no argument but which will ad- 
mit that it is of some value, but the point 
is: what trouble and expense is an en- 
gineer justified in taking to obtain this 
information? 


By F. H. 


Influence of Cost Data on Engineering 
Estimate. 


Possibly the greatest value of cost data 
is as an aid in preparing an estimate 
of cost. Some engineers argue that by 
closely following lettings and observing 
the bids received that they are able to 
make estimates that will come close to 
the low bid received. They also claim 
that there is usually some bidder who is 
governed to a large extent by the engi- 
neer’s estimate, and consequently the es- 
timate, even though inaccurate, will not 
be far from some of the bids. 


The object of an Engineer’s Estimate of 
Cost should not necessarily be to ap- 
proximate the low bid, but rather to be 
of such amount that would allow a re- 
sponsible and informed contractor to ful- 
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fill the terms of the contract and with 
a fair margin of profit. 

If an engineer’s estimate of cost is 
based on accurate cost data of sufficient 
volume, such that individual cost datum, 
which may be somewhat in error, will 
not materially affect the total, will he not 
have more confidence in his estimate and 
consequently will not the estimate be of 
vastly more value to his client? 

Take for example the case of a town 
council receiving bids on a sewerage sys- 
tem. Suppose the council has asked for 
an estimate of cost and that the low bid 
is some 15% to 20% above the estimate. 
Is it not one of the most valuable items 
of engineering service to the town for 
the engineer to be able to say with con- 
viction that the bids are too high and 
that the town can save money by having 
another letting? Or suppose the low bid 
is considerably below the estimate. Is 
it not the engineer’s duty to himself, the 
bidder, and the town to advise the coun- 
cil that the work cannot be reconstructed 
for the amount bid, that the contractor 
will lose money or throw up the job to his 
bondsman, with the subsequent trouble 
and delay, and that the town is very 
likely to get an inferior piece of work? 
True it is that an engineer often does give 
this advice, but it is often with some mis- 
givings and fear that his estimate has 
been made on not too sound data and for- 
mulae. 


Using Cost Data for Comparing Designs 


Another item of the value of cost data 
is in the comparison of different designs. 
I recall an instance of this in one of my 
own designs for a tile outlet of a large 
drainage district. The design was com- 
pleted, sizes, lengths, and depths, and I 
was well satisfied with the design in gen- 
eral. There was being used some 2% 
miles of pipe ranging in size from 30 to 
39 ins., at a depth of from 8 to 14 ft. 
About one-half mile from the lower end 
there was a portion of the line which 
had considerable fall. By starting a new 
grade line from the upper end and using 
steeper grades and smaller sizes it was 
possible to save some $6,000 to $8,000 dol- 
lars although the average and maximum 
depths were considerably greater. At 
least the two estimates of costs so indi- 
cated. 

Another instance of this kind occurred 
in the design of a sewerage system for a 
town of about 1,500 population. The slope 
of the town was such that the obvious 
thing to do was to carry the entire town 
north and east to a small creek. The de- 
sign was so worked out, pumping the 
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southwestern part of the town situated in 
a hollow. Later on a possible gravity 
outlet for this part of the town was in- 
vestigated and while apparently not feasi- 
ble, the comparison of cost estimates fa- 
vored the gravity outlet by some $10,000 
to $12,000. 

In such cases as these, and they are en- 
countered every day in designing, the 
ability of the engineer in comparing the 
relative costs of different designs is cer- 
tainly invaluable to his client. 

Data Necessary for Careful Estimating 

The cost data necessary for careful es- 
timating may be divided in four divi- 
sions: materials, labor, overhead and lo- 
cal conditions. f 

Take for example the cost of a sewage 
treatment plant. The cost of materials 
will include the cost of concrete ma- 
terials, form lumber, sheating, bracing, re- 
inforcing, brick, filter sand and stone, 
sewer pipe, cast iron pipe, valves, pumps, 
siphons, doors and windows, and a great 
number of odds and ends of different 
kinds of materials. 

It is relatively easy to obtain reliable 
cost data on most of these items, and a 
careful estimate should take into account 
most of these items separately, although 
some of them could be grouped. 

This information can be obtained from 
the manufacturers, or I believe that most 
contractors would show their bills for ma- 
terials if the proposition was put to ‘them 
in the proper light. Freight and shrink- 
age, of course, should be taken into ac- 
count in arriving at the cost of ma- 
terials. 


The cost of labor will include the cost 
of excavation, forming, mixing and pour- 
ing concrete, placing reinforcing, remov- 
ing forms, laying brickwork, setting doors 
and windows, cast iron pipe, valves, 
pumps, forming embankments, seeding, 
sodding, placing sand and stone, laying 
pipe, hauling, etc. 

It is evident that it would be almost 
impossible and certainly not feasible to 
arrive at cost data on all of these dif- 
ferent items and some of them must be 
grouped. 

It is essential to obtain the items of 
labor cost in terms of man-hours, differ- 
entiating between skilled and common la- 
terms of money as has often been done. 
bor, machine-hours ,and ton-mile haulage 
in place of obtaining the information in 

The cost of overhead is perhaps more 
difficult to arrive at and will contain such 
items as office expense, superintendence, 
depreciation on machinery and equip- 
ment, repairs, losses of small equip- 
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ment, such as: tools, jacks, cement 
sacks, etc.; bonds, interest on investment 
and borrowed capital, insurance of differ- 
ent kinds, discounts on bonds, cleaning 
up, moving and many items of general 
expense connected with the contracting 
business. 

This cost can probably be best ascer- 
tained by making friends with the con- 
tractor and assuring him that the indi- 
vidual information will not become pub- 
lic property. I am sure that most of the 
reliable contractors will see the advantage 
of contributing cost information, in that 
the chance of their being able to obtain 
work at a fair price so often depends on 
a fair estimate of cost by the engineer. 

The local conditions that will affect the 
cost of construction will include, site 
conditions, proximity of work to suitable 
materials, class of local labor and teams 
available, local housing and boarding con- 
ditions, forms of amusements and enter- 
tainments tending to keep labor content- 
ed. 

If we should analyze the factors of cost 
on some other class of work we might 
find that some of the individual items of 
cost would be considerably different. 

The matter of efficient handling of the 
work and whether or not the contractor 
has time and labor saving equipment 
should be noted and recorded in any 
method of cost keeping that is to be of 
value. 


Actual Cost Comparison as Kept by 
Engineer and Contractor 


I wish, as an example, to give an 
actual comparison between the cost of a 
sewer job as determined by cost-keeping 
reports to the engineer, and the cost as 
determined by the contractor’s cost rec- 
ords. 





Engineer Contractor 

Materials: oi ccs $7,625.55 $9,779.19 
errr ree 9,574.50 9,838.51 
Use of machines. 6,500.00 6,254.90 
Overhead ....... 5,119.21 5,570.32 
yee $28,819.26 $31,439.92 


In the foregoing comparison the en- 
gineer’s costs were made as follows: 

Materials, from unit prices as quoted 
at the time of letting; labor, from the 
cost reports as returned by the resident 
engineer using the actual rates of pay; 
overhead, calculated as a percentage of 
the materials and labor costs using a 
percentage based on the contractor's fig- 
ures, which in this case amounted to 
about 21.6%. In this particular instance 
the contractor rented the machines and 
the per diem charges for these machines 
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were used in determining the amount 
for the use of machines under the en- 
gineer’s cost. 

These figures indicate that the engi- 
neer’s cost fell short of the contractor’s 
cost by about 9%. The greater part of 
this difference was in the materials item 
and it is evident that in this particular 
instance more care should have been 
taken in ascertaining the amounts of the 
different materials used. 

The most satisfactory way to obtain 
sufficient data to be of real value is 
through the Engineering Society. The 
Society through its organization could do 
much toward bringing about a better 
spirit of co-operation between the con- 
tractor and the engineer in the matter 
of cost information, and would be at- 
tempting something worth while if it 
could collect such information so that it 
would be available to the engineering 
profession. 





FEATURES OF NEW WATER PURI- 
FICATION PLANT AT HARTS- 
HORNE, OKLAHOMA 


By V. V. Long, Consulting Engineer, 

Colcord Bldg., Oklahoma City, Okla. 

The cities of Hartshorne and Hailey- 
ville, Oklahoma, take their water supply 
from a 250,000 gal. surface storage reser- 
voir, created by a masonry dam across a 
valley two miles south of Hartshorne. 
The tributary drainage area is mostly 
mountainous. There are a few farms in 
the narrow valley. The creek feeding the 
reservoir ceases to flow during dry sea- 
sons. 

The population of both cities is esti- 
mated at 7,500. This is a coal mining 
district. The water supply has been am- 
ple, but during the dry summer months 
has had an offensive odor. Water was 
pumped direct from the reservoir to the 
cities without treatment of any kind. 

Tests made by the State Board of Health 
Laboratories in 1918 and 1919 showed 
the water to be unsafe for domestic use. 
Bacteria counts per ce. as high as 3,000 
were obtained. 

In August, 1919, the city retained V. V. 
Long & Co., consulting engineers, of Ok- 
lahoma City, to make investigations and 
recommendations as to improvements 
needed to secure a water suitable and 
safe for domestic consumption; $25,000 
was available for improvements. 

A heavy growth of vegetation was 
found around the edge of the reservoir, 
with large areas of shallow water. The 
organic matter in the water was high. 


1300 
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No algae were found by microscopical 
examination at the time of investigation 
late in August, yet the writer was of 
the opinion that they had been present 
earlier in the season. 

It was recommended that a water puri- 
fication plant with an aerator for the raw 
water, be installed, that the weeds, brush 
and undergrowth around the edge of the 
reservoir, be cut and burned regularly 
and that the reservoir be treated with 
copper sulphate under the direction of the 
State Board of Health during the sum- 


mer months, 
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equipment includes a dry feed chemical 
machine, aerator, agitator, and liquid 
chlorinator. 
The Aerator 

The aerator consists of horizontal, cir- 
cular steel trays around the influent pipe 
to the basins. The water passes from 
the aerator to the agitator. When it is 
not necessary to use the aerator, water 
will flow by gravity from the reservoir 
to the agitator. 

Alum is used as coagulent and is fed 
at the entrance to the agitator. The agi- 
tator consists of vertical wood baffles 
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GENERAL LAYOUT OF WATER PURIFICATION PLANT AT HARTSHORNE, OKLAHOMA. 


Short Retention Period 


and mixing is obtained with only a ten- 


minute agitation period. 
chlorinator 





Under the direction of the consulting 
engineers, a 500,000 gal. per day water 
purification plant was built. Due to the 
large storage capacity of the reservoir, 
thus assuring a high degree of sedimen- 
tation, only a 2%-hour retention period 
was figured for the coagulating basins. 
Two filter units were installed with con- 
nections so that others can be added. The 
clearwell is below the filters and pipe 
gallery. Reinforced concrete was used 
for the basins, filters and clearwell. A 
brick filter house covers the filters. 
Pittsburg Filter Equipment was used. The 





A manual control liquid 
feeds liquid chiorine to the pump suction 
from the clearwell. 

Copper sulphate was applied to the 
reservoir to good advantage during the 
past summer. 

The construction work was done by N. 
S. Sherman, Machine & Iron Works, of 
Oklahoma City. The plant was placed in 
operation November 24th. Approximately 

300,000 gals. is being used per day. 


(Continued on Page 126) 








March 1921 MUNICIPAL AND COUNTY ENGINEERING 

































Water. Plumbing and Gas Brass Goods and Tools. 
New York City, 145 W. 30th St. San Francisco, 635 Mission St. 
Phone Watkins 5397 Sarnia, Ontario, Canada Phone Sutter 3577 


Mueller Metals Co., Pt. Huron, Mich., Makers of Red Tip Brass and Copper Rod and Tub- 
ing; Forgings and Castings in Brass, Bronze and Aluminum; also Screw Machined Products. 

















MUELLER LEAD FLANGE WORK 
The simplicity with which lead flange connections can be 
made by the MUELLER method and MUELLER goods is here 
illustrated. Note how the pipe withstands four full twists 
without injury to the joint. Note the knurled feature that 
makes the MUELLER leak-proof and non-loosening joint. 
MUELLER Ground Key Curb Cock E-565 is shown—one of 
many patterns. 
Write for detailed information and prices. 
Mail orders given prompt attention. 
| A. MUELLER MFG. CO., DECATUR, ILL.. Phone Bell 153 


In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 
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(Continued from Page 124) 


Results of Test 
A test Dec. 10, 1920, showed the fol- 
lowing results: 
Bacteria Gas. 


Per 10 ce. 

Source ce. Sample 
SE 65 Ss Riewawcenes 480 Positive 
BOE GERIGRE once ccveciens 120 Positive 
Filter No. 1, effluent....... 40 Negative 
Filter No. 2, effluent ...... 20 Negative 
Alkalinity filtered water .. 45 P. P.M. 
EE kk e RR ROROReRS 70 P.P.M. 
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and air, and our homes from the possibil- 
ity of a noise or nuisance producing in- 
dustry on the adjoining lot. 

But there is another feature of the 
movement which is the subject of this ar- 
ticle, a feature which does not seem to 
have received the recognition to which it 
is entitled, and which should be of pecu- 
liar interest to municipal engineers. 

Zoning Removes Uncertainties 

In a city in which a stringent zoning 
ordinance is in force the element of 
chance in the engineer’s work is largely 











VIEW OF DAM, RESERVOIR AND WATER PURIFICATION PLANT AT 
HARTSHORNE, OKLAHOMA. 


Top: 


Dam and Reservoir-Vegetation Around Reservoir Edge. 


Bottom: Filter 


Plant and Pumping Station —The 500,000 G. P. D. Filter Plant. 


During the test an alum feed of two 
grains per gallon was used. The action 
in the coagulating basins justified the 
short retention period. 





RELATION OF ZONING TO WORK 
OF CITY ENGINEER 


By Edward 8. Rankin, Engineer in Charge, 
Bureau of Sewers, City Hall, Newark, N. J. 
The latest municipal activity, the zon- 
ing of cities, a movement which is grow- 
ing rapidly in favor throughout the coun- 
try, has been advocated chiefly on account 
of its effect in stabilizing property values 
and to a somewhat less extent as a health 
measure. There is no question but that 
these two reasons alone are ample justi- 
fication for stringent laws governing the 
height of buildings, the location of resi- 
dence and industrial districts, and the 
percentage of lot area permissible for 
building purposes. Our citizens should be 
protected in their inherent right to light 


eliminated and decided economies effect- 
ed, whether it be in the laying out of 
streets or in their paving, sewering or 
water supply, for it is obvious that with 
the assurance that a given section of the 
city will be occupied by a certain definite 
class and size of buildings the engineer 
can much more intelligently design the 
public works necessary to properly serve 
that section. 

In the final report of the New York 
Commission on Building Districts and Re- 
strictions, Mr. Nelson P. Lewis has this 
to say in regard to the opening of streets 
in undeveloped territory: “One of the 
serious problems confronting my office in 
passing upon street plans has been the 
need of providing what may be an exces- 
sive width of streets where land is cheap, 
for fear that the building of a new trans- 
portation line, putting the land in close 
touch with the business center, will re- 
sult in an intense development by apart- 


(Continued on Page 128) 
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COAL AND ASH CONVEYORS 


The real merit of Webster power house equipment 
and the reason it gives 100 per cent service over a 
period of years, is because each installation is exactly 
fitted to the work it is called upon to perform. Back 
of each installation is an individual engineering plan 
that is permanently reflected in wonderful perform- 
ance and low operating cost. In this way is main- 
tained the high standard that has been a characteris- 
tic of Webster equipment for nearly a half century. 


Your coal and ash handling problem may present 
peculiar conditions—unusual obstacles, but these can 
-be quickly solved by Webster engineers, who are 
not restricted to a limited range of ready made sizes 
and designs, but represent a development in convey- 
ing practice far in advance of many present day 
problems. 





This is why Webster equipment is usually specified 
by power plants that are notable for efficient opera- 
tion. 


re iB WEBSTERMPC.C 


A5OO4550 C ton maga 


Factories-Tiffin .O. Michigan City, Inp. and Chicago-Sales Offices in Principal Cities 
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ment houses, so that we have been obliged 
to guard against conditions which for- 
merly prevailed on the east side of Man- 
hattan and to insist upon a minimum 
street width which is more than the real 
need of the territory if reasonably re- 
stricted. If such development were con- 
fined, for instance, to two or three-story 
houses, or in some cases to detached 
houses, we would not have been obliged 
to impose upon the property owners the 
cost of acquiring and then improving 
streets of greater capacity than they 
would need if there were some sane, rea- 
sonable plan for preventing over-intensive 
development.” 

In another part of the report the same 
author says: “This city has suffered tre- 
mendous losses by the inflexibility of its 
street system, which instead of controlling 
a subdivision has been controlled by the 
habit of creating lots 100 ft. deep lying 
between streets 200 ft. apart, and great 
enterprises, finding themselves hemmed in 
by rigid street systems, have been obliged 
to find new sites on the New Jersey 
meadows.” 

With a zoning ordinance in effect a 
street system can be laid out with streets 
of such width and such distances apart 
as best to serve the use to which the land 
will be put, and with the assurance that 
such use will be permanent. Parks and 
playgrounds can also be located where 
they will permanently be of the greatest 
service to the greatest number. 


Relation of Zoning to Paving Problem 

Perhaps the most obvious effect which 
zoning will have on public improvements 
will be in its relation to the paving 
problem. 

In an industrial district durability and 
strength to carry the heaviest traffic will 
be the first consideration, while smooth- 
ness with an absence of noise will govern 
the selection of a pavement for a resi- 
dence district. Of course, these features 
are given consideration without a zoning 
ordinance, but there is no assurance that 
the character of the district will not 
change and the pavement become unsuit- 
able. The writer has in mind a street in 
his own city paved a few years ago with 
telford. The street was well built up at 
the time with moderate sized one and 
two-family detached houses, but adjoining 
a new railroad spur. Almost immedi- 
ately following the paving of the street 
factories began to appear, attracted by 
the railroad, with the result that inside 
of a year the pavement was sadly in need 
of repair, and soon had to be replaced 
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with more durable material. Had the 
street been restricted by a zoning ordi- 
nance to its original character, the pavé- 
ment would have served every purpose 
for a number of years, or had it been 
definitely placed in an industrial district 
the mistake of laying a telford pavement 
would never have been made. 

The effect of zoning on sewer design, 
with the substitution of known factors for 
estimates based on the judgment of the 
engineer, is very marked. For most of 
the remarks on this phase of the subject 
I am indebted to an article by Mr. W. W. 
Horner in the report of the City Plan 
Commission of St. Louis for 1919. 


Effect of Zoning on Sewerage 

The three factors governing the cost of 
sewers, length, depth and size, are all af- 
fected by the character of the district to 
be sewered. In a small house, residence 
district, all streets must have sewers, and, 
following the modern custom, connections 
laid to the curb for each lot approximate- 
ly 25 ft. in width. For apartment houses, 
residences restricted to large lots, busf- 
ness or light manufacturing districts, the 
connections may be placed farther apart, 
while for heavy industries one or two to 
a block are sufficient, and in some blocks 
even main sewers may be unnecessary. 

One and two-family houses and indus- 
trial buildings usually have cellars not to 
exceed 4 to 5 ft. in depth below the curb, 
hence a shallow sewer will serve every 
purpose, while apartment houses, and par- 
ticularly commercial buildings, require 
much deeper sewers. 

The necessary size of a sanitary sewer, 
omitting the factor of grade, being gov- 
erned entirely by the number of people 
served, can be determined very accurate 
ly, knowing the permissible height of 
buildings and the proportion of building 
to lot area, and particularly when, as is 
the case with the Newark ordinance, the 
maximum number of families allowed per 
acre is specified. 

In estimating the required size for com- 
bined and storm sewers by the so-called 
rational method, the uncertain but impor- 
tant factor of impervious area becomes a 
known quantity. As is well known, this 
factor may vary from 100 per eent. for en- 
tirely built-up areas down to 30 per cent. 
or even less in suburban districts. ; 

Without definite restrictions it is neces- 
sary to estimate the possible maximum 
length, depth and size for all parts of a 
city alike, but with a zoning ordinance in 
effect each section can be treated sep- 
arately and sewers built properly to sewer 


(Continued on Page 130) 

















March 1921 MUNICIPAL AND COUNTY ENGINEERING 129 


Bell and Spigot Joints 
Cast Iron Pipe 


This type of joint is flexible enough 
to allow for the expansion and con- 
traction of a line under temperature 
changes. Long easy curves may be 
laid without specials. No iron-to- 
iron joints to rust together, forming 

_a rigid line always to be avoided in 
exposed installations. 


"United States Cast Iron Pipe & Foundry Co. 


General Office, Burlington, New Jersey 


SALES OFFICES: 
Philadelphia: 1421 Chestnut St. Chicago: 122 S. Michigan Blvd. Minneapolis: Plymouth Bldg. 
Pittsburgh: Henry W. Oliver Bldg. St. Louis: Security Bldg. Cleveland: 1150 E. 26th St. 
New York: 71 Broadway Birmingham: 1002 American Trust Bldg. Buffalo: 957 E. Ferry St. 
San Francisco: Monadnock Bldg. Dallas: Scollard Bldg. 

















STEWART SEWER CUT that NEXT JOB with a 
CLEANING MACHINE STRICKLER 
Water Cleaning System, if you wish it, Ratchet Pipe Cutter 


or Drag Bucket type. 
Also have TURBINE SEWER CLEANING 
MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—who else will do this? 


We also make a Rod that will float. Also Rods 
with wheels for conduit work. 


Cuts either Cast or 
Steel pipe. Cuts a 
channel in the pipe 
ame as a lathe cut. 


Each size cuts a range of 
sizes. Catalog on request. 


W. W. STRICKLER 
& BROS. 
COLUMBUS, OHIO. 

















American Cast Iron 


. Pipe Company 
nes came RODS 


No Deep Shoulder Cut for Couplings. Rods re- 
tain full size and strength. 


Investigate our JUMBO ROD 





Manufacturers of 








BIRMINGHAM, ALA. 
we * H “ STE WwW ART Sensi aa Sales Offices: eaniteh 
rmingham, Ala. ° ° 
1614 Locust Street ° . ST. LOUIS, MO. Colum bus Ohio ‘ ; 607 Now Hayden Building 
inneapolis, Minn. . ‘ mou uilding 
129 George Street . o BOSTON, MASS. New York City , y Ro. | tecativer 
CANADA FACTORY, WALKERVILLE, ONT. Chicago, Ill. é siz 2 First National Bank Building 
Therefore No Duty for Purchaser to Pay Dallas, Texas ° - 1217 Praetorian Building 
. Kansas City, Mo. e ° - 716 Searritt Building 
PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. San Francisco, C 711 Balboa Building 














al. 
Los Angeles, Cal. 339 Citizens National Bank Building 
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such section alone. Mr. Horner estimates 
that from 10 to 15 per cent. of the cost 
of the St. Louis sewers could have been 
saved had a definite plan for the develop- 
ment of the areas been adopted when the 
system was designed. 

With the exception of the factor of 
depth, similar remarks would apply to 
the water distribution system. 

It would appear, therefore, that the 
municipal engineer should be one of the 
foremost advocates of the zoning of our 
cities. 

The foregoing paper by Mr. Rankin was 
presented at the 1920 annual convention 
of the American Society for Municipal 
Improvements. 


HYDRO-ELECTRIC ENGINEERING 
FIRM INCORPORATES 


The Fargo Engineering Company, 212 
West Cortland Street, Jackson, Mich., has 
filed articles of incorporation, with a cap- 
ital stock of $50,000, all paid in. The offi- 
cers are Wm. G. Fargo, president; Horace 
S. Hunt, vice president; Rolla G. Eng- 
land, secretary-treasurer. 

This company is a consulting engineer 
firm which has been active in water pow- 
er, steam power and general industrial 
work in the Middle West for 20 years. It 
is the outgrowth of an engineering office 
opened by Wm. G. Fargo in 1890. 

In 1895, for the late W. A. Foote, Mr. 
Fargo began water power investigations, 
and, with his associates, has planned and 
supervised the construction of 20 impor- 
tant water power plants and 10 steam 
plants for the companies which Mr. Foote 
promoted or acquired, including the Con- 
sumers’ Power Company and the Grand 
Rapids-Muskegon Power Company. 

Fargo Engineering Company has also 
been engineers for four large water power 
installations, besides steam plant work, 
for the Indiana & Michigan Electric Co., 
of South Bend, Ind.; several steam and 
water power plants in Wisconsin for the 
American Public Utilities Company, and 
some 40 other power plants in various 
parts of the country. 

Of Mr. Fargo’s associates, Mr. England 
has been with the organization since 1899, 
Mr. Hunt since 1905 and Mr. Streiff since 
1910. 

At present the company has engineer- 
ing work under way in various parts of 
the United States from Maine to Nebras- 
ka, also in Canada. It has recently com- 
pleted an investigation for the Hydro- 
Electric Commission of the State of South 
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Dakota, in connection with a series of 
dams proposed to be built by that State 
on the Missouri river, totaling 400,000 
horse power. This project involves the 
building of 664 miles of primary trans- 
mission lines and upwards of 600 miles 
of secondary high-tension lines, besides 
the lower voltage distributing systems. 
The first dam will cost about $9,000,000 
and the transmission line required with 
it about $8,000,000 more. 


STREET LIGHTING EXTENSION AT 
SALT LAKE CITY 


A contract has just been given to the 
Utah Power & Light Company by Salt 
Lake City for an extensive addition to 
the city’s ornamental street lighting sys- 
tem which, when executed, will give Salt 
Lake the distinction of being the best 
lighted city of its size in the world. 

The contract calls for 112 standards 
each carrying three General Electric 
Company’s ornamental luminous’ arc 
lamps. The Union Metal Manufacturing 
Co., Canton, Ohio, will furnish the 
standards which will envelop the present 
trolley poles and carry two lamps below 
the trolley wire and one above. The total 
cost of the installation will be approxi- 
mately $100,000. 

Of special significance is the fact that 
the extension to the lighting system was 
brought about directly as the result of the 
success attending the first installation. 

Salt Lake City will now have 182 light- 
ing standards with 546 luminous are 
lamps, giving a total candle power of 
819,000 on less than two miles of streets, 
which is approximately 90 c.p. per foot 
of street lighted. 

The second installation is interesting 
proof that after three years’ trial of the 
intensive whiteway the business men of 
Salt Lake have decided that it is a good 
investment and worthy of extension. 


A NON-FREEZING EXPLOSIVE 


A new explosive that cannot freeze is 
announced by the Atlas Powder Co. of 
Philadelphia, Pa. Briefly, the qualifications 
claimed for this new explosive are: (1) 
Five grades for every blasting require- 








ment; (2) cannot freeze at any tempera- 
ture; (3) withstands the heat of sum- 
mer; (4) its stability avoids premature 


explosions (nothing weaker than a No. 6 
Blasting Cap should be used to detonate 
it); 
who use and handle it; 
standard size cartridges. 


(5) will not cause headaches to those 
(6) made in all 























March 1921 





MUNICIPAL AND COUNTY ENGINEERING 131 











Engineers’ and Contractors’ Directory 

















JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Water Supply Sewerage Water Works 
HARTFORD BUILDING, CHICAGO, ILLINOIS. 


FARGO ENGINEERING CO. 
ENGINEERS 


Water Supply. Steam and Hydraulic Power 
Plants. Advice as to Reduction in Operating 
Costs. Reports and Estimates for Bond Issues. 


212 W. Cortland St. Jackson, Mich. 








. Attingstall 


Civil Engineer 
WATER SUPPLY SEWERS SEWAGE DISPOSAL 


Old Calony Building Chicago 


WALTER H. FLOOD & CO. 
PAVING LABORATORIES 


Plant and Street Inspection. Testing and In- 
spection of Materials. 


Offices: 22 Quincy St. Laboratories: 742 E. 39th St. 
CHICAGO, ILL. 








CHAS. BROSSMAN 
CONSULTING ENGINEER 
Water Supply. Sewerage and Disposal. Lighting 


Plants— Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Bldg. INDIANAPOLIS, IND. 


Farley Gannett Theodore E. Seelye Samuel W. Fleming, Jr. 


GANNETT, SEELYE & FLEMING, Engineers 


204 Locust St. 10th Floor Ariel Bidy. Randolph Bidg. 
Harrisburg, Penna. Erie, Penna. Memphis, Tenn. 
All branches of Municipal Engineering, including Cit 
Planning, Paving, Water Works, Sewers, Sewage tee | 
Preliminary Reports and Estimates of Cost for Bond Is- 
sues. Valuation of Public Utilities for Rate Making and 
Purchase. Water and Sewage Analysis. 








BURD & GIFFELS 
CIVIL ENGINEERS 


POWER DEVELOPMENTS 
SEWERAGE 


KELSEY BUILDING GRAND RAPIDS, MICH. 


WATER SUPPLY 





Nicholas S Hili Jr 8S. F. Ferguson 


HILL &6 FERGUSON 
CONSULTING ENGINEERS 
WATER SUPPLY—SEWAGE DISPOSAL— 
HYDRAULIC DEVELOPMENTS. 


Reporte, Envestiqnitess Valuations Rates. Design 
Construction Operation Management. 
Chemical and Biological Laboratories. 


112 E. 19th Street New York City 








CHICAGO PAVING LABORATORY 
L. Kirschbraun H. W. Skidmore 
CONSULTING and INSPECTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 


Consultation, Design, Specifications, Reports, Testing, 
Inspection and Research. 


160 North Wells Street CHICAGO 


J.W. HOWARD 
CONSULTING ENGINEER 


ROADS AND PAVEMENTS 


Laboratory Analyses and Tests. Specifications improved. 
Expert in Valuation and Litigation. 32 years’ experience. 
1 Broadway NEW YORK CITY 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 
Consulting Engineers. Specialists in Drainage, Sewerage 
and Sewage Disposal. Preliminary Investigations and 
Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Ave. NEW YORK. 


SAM L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’! Bank Bldg. CINCINNATI, OHIO 








DOW & SMITH 
CHEMICAL ENGINEERS 


Consulting Paving Engineers 


A. W. DOW, Ph. B., - Mem, Amer. Inst. Ch. Engrs. 
F. P. SMITH, Ph. B., - Mem. Amer. Soc. Civil Engrs. 


Asphalt, Bitumens, Paving, Hydraulic Cemcnt, Engineering Materials 


131-3 E. 23rd Street NEW YORK CITY 














W. G. KIRCHOFFER 
Sanitary and Hydraulic Engineer 


Water Supplies Water Purification Sewerage 
Sewage Disposal Land Drainage 


22 N. Carroll St. MADISON, WIS. 
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DAVID MACNAUGHTON 
CONSULTING ENGINEER 
ELECTRIC AND WATER UTILITIES 


Appraisals, Reports, Investigations, Valuations, Rates 
and Design Construction. 


Central Building FORT WAYNE, IND, 





CHLORIDE OF LIME 


FOR PURIFYING WATER 


PENNSYLVANIA SALT MANUFACTURING CO. 
Widener Building © PHILADELPHIA, PA. 











ALEXANDER POTTER, C. E. 
HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City 
Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 
Valuations of Existing Plants where MUNICIPAL OWNER- 
SHIP is Contemplated— Expert Testimony— 
Plans and Estimates, 





BEST EXTENSIBLE TRENCHING BRACE MADE 


KALAMAZOO FOr & ire CAN 


594 EAST MAIN ST. 








ASTRID S. ROSING, Inc. 


Sewer Pipe—Drain Tile—Steam and Electric 
Conduits—Building Tile—Fire Brick 
Harris Trust Building, CHICAGO,ILL. 


SLUICE GATES 


Sheer, Flap and Butterfly Valves 


FLEXIBLE JOINTS 
COLDWELL-WILCOX CO. 


South Water St. NEWBURGH, N. Y. 








W.S. SHIELDS 
CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and 
Water Works Systems. Sewers and Sewage 
Disposal. Pavements and Roads. 


Hartford Building. CHICAGO, ILL. 








HERMAN STENSRUD 
MARQUETTE, MICHIGAN. 
Trenching for Water Mains, Shallow Sewers or 
Drainage, by lineal foot or by day. 


Machine—Buckeye, gasoline driven, cutting two 
feet by six feet. 


DIRECT OXIDATION 
PROCESS 


Apparatus for carrying out this 
Process for Sewage and Water 
Treatment supplied upon Engi- 
neers’ specifications. 


DIRECT OXIDATION PROCESS CORPORATION 
15th and Lehigh Ave. PHILADELPHIA, PA. 











SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants 
Home Office, BESSEMER, ALA. 


FOR SALE! 


Oneten-ton ‘‘ Peerless’’ Steam Road Roller; first- 
class condition; used on 5 miles road work— 
$2,000, cash. 
Address M. F. NORMOYLE & SONS 
Box 221 ROANOKE, VA. 











Testing, Consultation, Bitumens, Paving, 
Inspection, Specifications, Asphalts, Road Oils. 


ISAAC VAN TRUMP 
ENGINEERING CHEMIST 
2337 South Paulina Street. CHICAGO, ILL. 


FOR SALE! 


One Concrete Mixing Plant. All steel construction. 
Large Bins: Tar and Asphalt Heaters on wheels; Convey- 
ors. Thirty h.p. Portable Boiler and Engine on wheels. 
Sold with or without power. 
Plant located in Eastern Pennsylvania, 
Also—Oil Pull Tractors, new and used; sizes, 12-20-16-30 
20-40-30-60. 


Address 
B. D. REED MACH. CO. BBs Pittsburgh, Pa. 








HYDRAULIC 
JAMES P. WELLS, Exe 
Surveys, Estimates of Cost of Proposed Work, Reports 
on New Improvements, Preparation of Plans, Supervision 
of Construction, Dams and Reservoirs, Pipe Lines, Fil- 
tration Plants, New Water Supply Systems, Hydro-Elec- 
tric Power Plants. 
Main Office, 249 Cutler Bldg., Rochester, N. Y. 

Chicago, Ill. . New York City. Knoxville, Tenn. Toronto, Ont. 











CONSULTING ENGINEERS 
—reach city officials by inserting professional 
cards in this Department. 


A Daily Bulletin, covering prospective work in all parts 
of the country, goes free to each advertiser. Write for 
rates and full information to 


Municipal and County Engineering 
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Construction News and Equipment 














HOW A PORTABLE MIXING PLANT 
WAS USED TO SOLVE A CON- 
STRUCTION PROBLEM 


When constructing the 61% miles of 12 
duct subway between Union and Passaic, 
New Jersey, and the 2% miles of 24 duct 
subway between Jersey City and Newark, 
New Jersey, the New York Telephone Co. 
was confronted with problems which com- 
pelled some radical changes in equipment. 

The construction of the subways was 
of multiple duct tile with a concrete foun- 
dation and concrete top protection, and 
all manholes were built entirely of con- 
crete. 

The road on the Union-Passaic job be- 
ing very narrow and lined with swamps 
on both sides, the mixing of this concrete 
would have necessitated the building of 
platforms in the swamps for the mixer 
and material about 500 ft., apart and at 
a very high cost. 

A concrete mixing plant mounted ona 
motor truck was the answer. 

The outfit consisted of a power batch 
concrete mixer mounted on a 7-ton Pack- 
ard motor truck, which was also equipped 
with two gravity hoppers, one for sand 


and the other for stone, in addition to a 
tank for water. 

The materials for the concrete were 
gathered at a convenient place on the job 
and the sand and stone loaded into the 
hoppers by a Portable Machinery Co. 
Scoop Conveyor, as shown in one of the 
illustrations. Bags of cement were also 














LOADING AGGREGATE HOPPERS 
MOUNTED ON MOTOR TRUCK WITH 
PORTABLE SCOOP CONVEYOR. 


put on board and, fully loaded, the outfit 
carried material sufficient for 5 yds. of 
concrete. 

The power mixer was fed by a laborer 
on the truck shoveling sand and stone 
from openings at the bottom of the grav- 
ity hoppers. The concrete was poured di- 
rectly into the truck or manhole excava- 






































TANK, MOUNTED ON 7-TON PACKARD TRUCK FOR CONCRETING TELE- 


PHONE CONDUIT IN NEW JERSEY. 
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tions by means of a spout. The truck 
driver, with a little practice, found it pos- 
sible to regulate the forward movement 
of the truck to give the required thick- 
ness to the concrete in the truck so that 
little hand spreading was necessary. The 
saving of this equipment on this job was 
great. 

On the Jersey City-Newark job, al- 
though it was possible to mix the concrete 
in the usual way at stations along the 
trench, the use of the portable mixing 
plant was found to be about 25 per cent 
cheaper than the fixed concrete mixing 
stations and the dumping of the concrete 
into the trench and manhole excavations 
from wheelbarrows. 


IOWA ROAD CONTRACTOR PROS- 
PERS WITH GOOD EQUIP- 
MENT 


Robert Henkel a few years ago was 
building concrete sidewalks in Mason 
City, Iowa. He had a bunch of wheel- 
barrows, some shovels and small tools 
and a small mixer. He knew how to 
handle cement and built good sidewalks. 
Having served an apprenticeship at this 
job, he turned bridge builder and did 
good work there. When Cerro Gordo 
county, after trying out short stretches 
of concrete roads for several years, got 
her hands on the first federal aid allot- 
ment of dollar for dollar money that 
came to Iowa and let a contract for four 
miles of concrete paving in one batch, 
Henkle sat up and took notice. “If Cerro 
Gordo county is going to build concrete 
roads, why shouldn’t I build them or at 
least part of them?” 

When after completing the four mile 
stretch, Cerro Gordo saw more federal 
money set apart for Iowa she again was 
standing in line and even before other 
progressive counties had made applica- 
tion for their share, had the money 
cinched, her plans and_ specifications 
ready and three contracts let. Henkel had 
one of the contracts, only it was The 
Henkel Construction Company now, with 
Henkel, Jr., as part of the company, says 
the Service Bulletin of the Iowa Highway 
Commission. 

Henkel’s contract was for 714 miles of 
the East and West road through the 
county, the Old North Iowa Pike, now 
known as the National Parks Highway, 
also part of the Pershing Way. The con- 
tract called for one course concrete pave- 
ment, 18 feet wide, 8-in. thick at the cen- 
ter and 7-in. thick at the edges. The mix 
was to be 1-2-314. 
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With the contract in hand the next 
thing was to plan the equipment and de- 
velop the organization with which to do 
the work. Henkel, Jr., had spent an en- 
tire season in Illinois on road construc- 
tion jobs with the special purpose of 
studying different methods of construc- 
tion in use by the large firms building 
roads there. 

The old-fashioned wheelbarrow outfit 
with materials dumped on the roadway 
went into the discard. The balance be- 
tween the central proportioning and the 
central mixing plant swung in favor of 
the central proportioning plant with the 
mixing done in one continuous operation 
without the intervening delay caused by 
hauling the wet mix. With the central 
proportioning plant settled upon, came 
the question of transportation. Should 
it be by individual trucks or the indus- 
trial railway; and the industrial railway 
won. This required quite a complete rail. 
road layout of five miles of track and 
switches, three 6-ton locomotives, 30 two- 
box trucks, 80 wooden batch boxes with 
hinged bottoms and minor railway equip- 
ment necessary to operate the line. 


The Milwaukee line parallels the North 
Iowa Pike for the entire distance of the 
paving contract. At a point about half 
way out the company established a 
switch and there the proportioning plant 
was established. A cement storage house 
was built. The tunnel system of loading 
the cars was determined upon. A long 
shed was built over the industrial track. 
Over and above this shed the sand and 
gravel was piled as it was unloaded from 
the Milwaukee freight cars. The trains 
of Western industrial trucks and batch 
boxes were run under the shed or into 
the tunnel, as it is called, and in short 
order every box had its proper amount of 
sand and gravel, ready for the short 
journey to the cement sheds where the 
stop was even shorter before the run to 
the construction crew. A crane operator, 
two men on the aggregate pile, three ce- 
ment men and one car cleaner, completed 
the loading crew. 

The paving equipment consisted of the 
Koehring 21-E four bag mixer and the 
Lakewood finishing machine. The mixer 
was equipped with a crane for lifting the 
batch boxes off the trucks and swinging 
them over the mixer skip. A crane man 
and three helpers spotted the cars, 
handled the boxes, dumped the materials, 
reloaded the boxes and pushed the cars 
out of the way for the next. There were 
a mixer engineer, a mixer foreman and 
two spreaders. 
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GATE EM ce. 





The Paver of Low Mixing Cost 


VERY second of time saving means money saving—profit making on 
a paving job. The paver that is lowest in cubic yard mixing cost is 
the cheapest mixer. Any other is costly. 


Extra Yardage Built in 


Koehring mixers are designed to give the 
lowest mixing cost. Centralized control 
—the many automatic actions found only 
on Koehrings enable the operator to 
maintain that day after day speed of op- 
eration which means a big season’s extra 
yardage. 





Heavy Duty Construction 


Heavy duty construction is but another 
term for dependability—and dependabil- 
ity pays a big extra profit in trouble-free 
continuous operation—which means low- 
est mixing cost. 

Koehring mixed concrete is dominant 
strength concrete. 


Write for Koehring Paver Details 


Koehring low mix cost—dependability—can’t be wished 
intoa mixer. It mustbe builtin. Itis built into Koehr- 
ings. Investigate. Write for details of Koehring pavers. 







Ph 


\ 





Koehring Machine Co. 


ae MILWAUKEE, WISCONSIN. 



















in cubic feet mixed concrete 
Pavers: 
ccncrete. Standard wet batch rating. Boom 
and bucket and spout distribution, steam 
and gasoline. 
traction. 
Construction Mixers. Sizes: 4,7, 10,14, 21, 
28 cubic feet mixed concrete. 






KOEHRING SIZES 


10, 14, 21 and 28 cubic feet mixed 


Loading derrick, multiplane 
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With the Lakewood machine there was 
the operator who looked after the mach- 
ine and the various finishing jobs. Two 
additional men looked after the water 
supply, covering of the freshly laid con- 
crete and other odd jobs. 

The grading work was completed well 
in advance and a good shoulder built for 
the railway track. A subgrading mach- 
ine immediately ahead of the mixer trued 
up the excavation for the concrete slab 
and there was little or no trouble on this 
score at the mixer. The subgrade was us- 
ually as perfect as the traffic surface of 
the concrete slab. There was no loss of 
material filling up depressions and no 
danger of weakening of the slab where 
the subgrade was high and the inspector 
off the job for an instant. 

With a plentiful supply of materials the 
equipment and the crew averaged be- 
tween 400 and 500 ft. of concrete per 
day. But there was not always a suffi- 
cient supply of material. There were 
many weeks when two or three days each 
were entirely lost because of lack of ma- 
terials and this within a few miles of 
the large gravel pits and cement factories 
at Mason City, the source of the material 
supply. 

The Henkel road building plant was 
well balanced. Henkel acted as foreman 
himself. Every part of the work was 
well coordinated with every other part. 
There were just enough men and just 
enough equipment in each phase of the 
work. With good weather and plenty 
of material, each branch of the outfit kept 
its part of the work up so that there was 
no unnecessary delay. There was no hur- 
ry or confusion. Each man had his work 
and had time enough to do it. Moreover 
he did it and he did it when it should 
have been done for Henkel was there to 
see that he did. 

One noticeable feature of the work of 
the outfit on the occasion of two visits 
was the clean and perfect condition of the 
subgrade for three or four hundred feet 
ahead of the mixer. The surface was as 
true as a floor and seemed to be swept 
almost as clean. The entire 714 mile job 
was worked with one layout of the track. 

The proportioning plant was about mid- 
way of the distance, the longest haul be- 
ing at the start, something over four 
miles. The shoulders were well built and 
the track well laid, so that there was 


little trouble from wrecks and delays on 
the track. 

That it pays to equip fully and com- 
pletely and to have a well organized and 
well coordinated force, is shown by Mr. 
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Henkel’s experience. He stated that he 
was able by carefully balancing and ad- 
justing his outfit to save an average of 
$32 per day over what he had estimated 
before starting work to be his daily 
average. 

The Henkel plant was inspected fre 
quently during the 1920 season by other 
contractors and by men who contemplate 
outfitting for road building. Both father 
and son were well pleased with their 
plant and feel that the careful study they 
gave before adopting the central propor- 
tioning and industrial railway systems re- 
turned them good dividends. And Hen- 
kel is not alone among the Iowans who 
have taken to the road building game 
and equipped with the best of them for 
the work to be done. Three or four other 
Iowa firms that got under way for the 
first time in 1920, bid fair to set ex- 
amples to the older contracting firms who 
invaded Iowa from neighboring states at 
the beginning of the season just past 
when Iowa made her start at the im- 
provement of the primary road system. 





CUTTING DOWN THE LABOR COST 
ON CONSTRUCTION 


By Samuel G. Kuhlen, Austin Machinery Cor- 
poration, Railway Exchange Bldg., 
Chicago, Ill. 

Contractors are not immune from the 
one bane common to all industries, that 
of “leaks” through misuse and waste of 
time and energy. Masters of efficiency 
have not yet succeeded in completely 
eradicating this drain on profits from any 
line of business, and there are few lines 
which offer so many obstacles to 
thorough-going efficiency as contracting. 

Since labor is, perhaps, the contractor’s 
largest single cost item, great care should 
be used in its conservation. As a gen- 
eral rule, however, it receives scant at- 
tention. Many men are still employed for 
work which can be much more economi- 
cally handled by machinery. 

Paving, for instance, affords striking 
examples of inconsistency. Few contrac- 
tors would even think of mixing concrete 
by hand. No, indeed, nothing short of 
the largest and fastest machines would 
answer for this important duty, or how 
could bids be figured to win? Yet the 
majority of contractors still use hand 
labor for all the remaining operations, 
in spite of the fact that perfected ma- 
chinery is now available which tamps, 
strikes off and finishes, combining these 
three operations in one and doing it as 
fast as the mixer can lay down the: 























March 1921 MUNICIPAL AND COUNTY ENGINEERING 29 


Old Bess Eats Em Up. 


‘Ts universal application of the P & H Excavator- 
Crane, makes those who use it enthused to such an 


extent that they call her “‘Old Bess.” 


As one contractor said: ‘‘I’ve been working in the earth, mining and 
contracting and the like for 20 years and mever saw a machine like 
*ther’’ before. She’ll dig the ditch, lay the tile and cover it all up 
again. 

‘‘On a street job recently she again showed her class. We tore up 
the old macadam road and built a new one almost with no help other 
than the old girl. She unloaded cars, loaded trucks 
] with crushed stone, dragged wagons, pushed paving 
| 
| 


































mixers. She just thrives on hard work.’”’ 


The P & H Excavator-Crane goes anywhere, 
needs no tracks and requires no steam engineer to 
operate—a high duty gasoline engine furnishes the 
power. 

Old Bess,” as this general utility machine is nicknamed, 

is light on her corduroy tractor feet, swings her boom 


through a complete circle. and is performing to satisfied 
audiences in all parts of the country. 


See her in many poses in the January, 1921, 
edition of Bulletin 5X. 


Excavating Machinery Division 


PAWLING & HARNISCHFEGER CO. 


y), New York ° ° - 50Church St. 
/ fl y/ Philadelphia Stephen Girard Bldg. 
{ | Ih Pittsburgh, ° P Fidelity Bldg. 
: | aa Chicago. . .___. Monadnock Block. 

1] a if New Orleans, Whitney Central Bldg. 
i } ; i) i San Francisco. . Monadnock Bldg. 
a Los Angeles, . . _ . Central Bldg. 
Seattle P . L. C. Smith Bldg. 

Portland. é e Yeon Bldg. 


Selling Agents in 16 other Cities 


in Milwaukee, Wisconsin, 
since 1884. 





Excavator: 
Ganes 


Crane Shown Herewith Used 
with Dragline Bucket. 
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If contracts can be won without 
this extra efficiency, is that sufficient 
ground for rejecting it? If the added 
profits are not attractive, why bid at all? 

Idle paving machines are another seri- 
ous drain on profits. Large amounts are 
often lost on one contract by keeping fast 
machines of generous capacity, together 
with their crews, waiting for batch ma- 
terials. This can be avoided by the use 
of narrow-gauge gasoline locomotives and 
batch cars. 

Equally wasteful is the widespread prac- 
tice of filling ditches by hand instead of 
using a backfiller. As with paving, so 
here, machines are universally used for 
the first operation, that of digging, while 
the equally important work of replacing 
the earth is usually still done with slow 
expensive hand labor. This is too often 
complicated by leaving the backfilling to 
be done at some future time. In the 
meanwhile the ground freezes or forms 
into a solid mass, requiring an extra force 
of men with picks to break it up before 
it can be shoveled. Then, too, contracts 
are not paid in full until they are com- 
pleted, adding one more “leak” to the 
extra cost of hand-breaking and filling. 

Many contracts fail to return propor- 
tionate profits because of worn out or 
antiquated equipment. The temptation to 
squeeze the last dollar out of an invest- 
ment is quite natural, but the time in- 
evitably comes when excessive repairs or 
capacity limitations spell the doom of this 
class of inefficiency. The poorly equipped 
contractor can not hope to compete suc 
cessfully with his more progressive rival. 
If he figures to make a profit on his cost- 
ly methods he is sure to lose contracts 
and if he figures to win contracts he will 
as surely forfeit his earnings in their 
execution. 

Right now, at the beginning of the 
greatest road-building and construction 
era, is the time to check up on equip- 
ment and fill the gaps between efficiency 
and inefficiency. 


batches. 


THE NEW LAKEWOOD-HOTCH- 
KISS ROAD FORM 


After three years’ development work a 
new steel form for concrete road con- 
struction has been developed by the Lake- 
wood Engineering Company, Cleveland. 
The new Lakewood-Hotchkiss form is de- 
signed to meet all the requirements of 
modern road construction. 

Lakewood-Hotchkiss blue annealed, 
high carbon steel road forms are fur- 
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nished in sections 10 ft. long, and in the 
heights for road thicknesses of 5, 6, 7, 
8 or 9 ins. 

The distinguishing feature of the de- 
sign is that a somewhat lighter metal 
has been used for the main section of 
the form, but this section has been rein- 
forced by stiffening members, advantage- 
ously placed. Each 10-ft. section has the 
top flange supported at five intermediate 
points by a heavy stiffening iron. 

This principle is the same as is used 
in bridge design, where light members are 
riveted together to form a strong truss, 
rather than using one solid heavy section 
of sufficient strength to carry the load. 

The forms also are different in that 
electric spot welding is used in addition 
to riveting to fasten the various mem- 
bers of the form together. The form has 
a bottom fi-ne* 4 ins. wide, giving a large 

















THREE STAKE POCKETS AND TWO 
INTERMEDIATE BRACES TO EACH 
10 FT. SECTION GIVE STRONG, RIG- 
ID SUPPORT TO THE NEW LAKE- 
WOOD-HOTCHKISS ROAD FORM. 


bearing area on the ground. The top 
flange is 244 ins. wide, which is ample as 
a rail for the finishing or subgrade ma- 
chines. The turndown section of the top 
is 1% ins. deep, making for unusual 
strength at this point. 

The forms are staked to the ground 
with three stakes to each 10-ft. section. 
The stake pockets have elliptical holes, 
giving considerable leeway when driving 
the stake, so that it does not disturb the 
alignment of the forms. After the stake 
has been driven until its head is about an 
inch and a half below the top of the 
form, so that the stakes will not inter- 
fere with the finishing machine wheels, 
the form is clamped to the stake by a 
heavy wedge member sliding in the stake 
pocket. This wedge is heavy enough to 
allow driving with a sledge hammer. It 
has a quarter-inch bearing on the stake, 
and can not become bent or rapidly worn. 
These wedges may, however, be easily re- 
placed when worn. They are held in the 
pockets and can not become lost on the 
job. 

The forms are built so that any section 
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A Labor-Saver for Small Gravel Pits 


One Man with a Sauerman Bottomless Power Scraper 
Does the Work of a Large Gang of Men 
Using Team Scrapers 


With a double-drum hoist and a 
Saverman Bottomless Power Scraper, 
one man can excavate and move from 
100 to 1000 cubic yards'‘of sand and gravel 
per day, the handling capacity varying 
according to the size scraper used and 
the distance the material has to be con- 
veyed. 

For photographs and diagrams of actual 
installations, write for Pamphlet No. 10. 


SAUERMAN BROS. 


1142 Monadnock Bidg. 
CHICAGO 














Better Roads at Less Cost 


A Burch Stone Spreader will enable you 
to lay a better road with less men and in 
much less time than by the ordinary method. 
It assures greater profits and less work. 


Tne Burch Stone Spreader 


can be attached to any truck. Spreads automatically 
as stone is being unloaded. It can be adjusted to 
any width and depth desired. Uses the exact 
amount of stone needed, eliminating rehauling en- 
tirely. 

Let us send you complete description. 


The Burch Plow Works Co. 
Dept. G-3. Crestline, Ohio 











WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 


Manufacturers of 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


{ Mecca, Parke County, Ind., on C. & E. Chicago Office, 
WORKS i Newport, Vermillion County, Ind., on c y E 1LR.R. 30 N, LaSalle Sconce. 








me SCOOP convEYoR ACME 















FOR STORING 4»oRECLAIMING ; } 
_TOUSANDS THUSE LOADING » UNLOADING Manholes, Catch Basins, Inlet Basins, 





CARS, TRUCKS ™oWAGONS Park Basins (All Styles) 

















pon gi aaamneas Regular and Building 
» ELIMINATES SHOVEL Special Columns of 
‘ae at be 
% WORK , 
Bes) KecPs EQUIPMENT Sewer Pipe Cons 
MOVING . ~ 
WRITE FOR CATALOGUE Send Us Your Specifications 
MADISON FOUNDRY CO. 
PORTABLE MACHINERY C0.,PASSAIC NJ. 927 Addison Road, CLEVELAND, OHIO. 
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may be removed from a line of forms 
set up to allow passage of trucks or other 
contractors’ tools. There is an extra heavy 
slide, at the joint, which holds the forms 
in alignment, both laterally and vertical- 
ly, and assures a smooth joint between 
the forms over which the finishing ma- 
chines may run. These slides are extra 
heavy, and so located as to be accessible 
for driving with hand hammer when 
setting up or taking down the forms. It 
is to be noted that the top of this slide 
accurately fits into the channel shaped 
head of the road form. It can be definitely 
stated there will be no opening of the 
forms at the joints because of the careful 
working out of the details of this locking 
device. 

There are no rivets in the top flange of 
the form to get worn and loose under the 
wheels of the finisher or subgrader. 

The sections of form are made from 
steel especially milled to size for each 
height of form. The rolled edges of the 
top and bottom flanges are so smooth that 
aman can not cut his fingers while hand- 
ling the form. It is the form with the 
velvet edge. 





CONTRACTING AS A PROFESSION 


By F. C. Young, Mem. Am. Soc. C._E., of 
Moore-Young Construction Co., Waterloo, Ia. 

The occupation of applying labor and 
machinery to raw materials for the pro- 
duction of structures has always appealed 
to the writer as a most interesting call- 
ing. The fact that we are so engaged 
is not the result of accident or chance 
but of a lifelong ambition and directed 
effort. A study recently made of the 
financial results of a season’s operations 
in contracting led the writer to a further 
consideration and analysis of the ele- 
ments entering into the business. We are 
led to the conclusion that contracting is 
a profession. While this is not a new 
viewpoint for us it is one perhaps not 
generally recognized. Hence the occasion 
for this discussion, said Mr. Young, in 
addressing the 1921 meeting of the Iowa 
Engineering Society. 

We find from the dictionary that a pro- 
fession is a calling, other than those pure- 
ly commercial, mechanical, or agricul- 
tural, to which one devotes one’s self and 
in which one employs some special knowl- 
edge. It would seem that the only argu- 


ment necessary to establish that contract- 
ing is a profession is to prove that it is 
more than a purely commercial calling. 
Before discussing the special knowledge 
a contractor employs and 


which which 
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we believe makes the calling a profession, 
let us consider what a contracting busi- 
ness consists of from a purely commercial 
standpoint. 


Of What Does the Contractor's Business 
Consist? 

Let us consider a season’s business of 
what might be a typical contractor’s ex- 
perience. Mr. Contractor, we will call 
him, is operating a one-man organization, 
that is, one of the size that one man can 
not only direct, but attend to the gen- 
eral executive details personally. By this 
we mean specifically that he does his own 
bidding, buying, and directs the construc- 
tion operations in considerable detail 
himself. Being in the paving business 
this means that he has from two to three 
crews in the field, capable of laying from 
one to two hundred thousand yards of 
paving per year. This means on pres- 
ent prices anywhere from one-half to one 
million dollars per year. The season’s 
business for 1920 consisted of the con- 
struction of 140,000 sq. yds. of paving at 
a total value of $568,000. 


System of Accounting 

Before going into the analysis which 
we propose it will be necessary to ex- 
plain briefly the system of accounting 
which Mr. Contractor employs. He uses 
a double entry journal and ledger in 
which he keeps an account with each 
contract. All labor and material and all 
expenses whatsoever incident to the con- 
struction of any contract are charged to 
that contract. This includes liability in- 
surance, interest on money used on that 
contract, discount that may become inci- 
dent to the sale of bonds on certificates 
and small tools that may be considered 
as consumed on the job. All large ar- 
ticles of equipment which last more than 
one job are carried in an equipment ac- 
count. 

What Becomes of Contractor’s Money 

Under this system of accounting the 
season’s operation under discussion shows 
a job profit of $83,000, or 58% cts. per 
sq. yd. of paving, or 1414%4% of the volume 
of business. Immediately, we anticipate, 
you will say this is a generous profit, 
but let us analyze farther. We find a gen- 
eral overhead expense of some $10,000 
consisting of office, traveling, and gen- 
eral expense incident to the business and 
not charged directly to any specific con- 
tract. This amounts to 7 cts. per sq. yd. 
of paving or 2% of the volume of busi- 
ness. This we believe to be a very low 
overhead and one which could not be at- 
tained in anything but a oneman or- 
ganization. 
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Again we find that the depreciation 
charged off on equipment amounted to 
$16,000, or 11% cts. per sq. yd. of pav- 
ing, or 3% of the volume of business. 
This item we believe to be reasonable 
also, and it is, in fact, made as nearly 
as possible in accordance with the in- 
structions of the government with re- 
spect to income tax returns; that is, that 
every article of equipment may be depre- 
ciated annually an amount equal to its 
actuai cost divided by its probable life. 
In this connection the government rules 
that this depreciation in every case must 
be based on original cost and not on 
market price and that no loss can be 
charged off due to a reduction of the 
market unless the loss be actually in- 
curred by the sale of the equipment. It 
can readily be seen, in this connection, 
that every contractor is facing a loss on 
equipment, during the falling market 
which we seem to be facing; a loss which 
he cannot charge off on his showing. In 
other words he will be compelled to pay 
an income tax on a false showing or on 
a paper profit which does not exist. 


May we be allowed to digress at this 
point to say that we have observed that 
the government’s requirements in the 
matter of accounting for the purpose of 
income returns which apply to practically 
every Man, woman and child in the Unit- 
ed States earning more than a common 
laborer’s wage, have been, and are the 
means of a great amount of much needed 
education? A small-town banker recently 
made the statement that he believed that 
the amount of income tax which the farm- 
ers of his community had paid had been 
a good investment to them with respect 
to the knowledge of their own business 
which they had gained. He stated this 
applied not only to farmers, but to a 
great many small business men and con- 
tractors as well. May we be permitted 
to say that we believe that our schools, 
from the lower grades to the universities, 
have been and are lacking in instruction 
in elementary accounting and business 
methods? 

To return to our subject, we now find 
that our job profit of 581% cts. per sq. yd. 
is reduced to a final profit of 40 cts. by 
the general overhead and equipment de- 
preciation. This 40 cts. amounts to 10% 
of the volume of business and is the 
paper profit on which an income tax re- 
turn must be made. 

We say “paper” profit for it exists 
on paper only. No charge has as yet 
been made for the personal or “profes- 
sional” services, if you please, of Mr. Con- 
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tractor himself. The business under dis- 
cussion is a parinership and Mr. Con- 
tractor’s partner contributes to the busi- 
ness a large part of the necessary finan- 
cial credit necessary to conduct such a 
business. In so doing he devotes about 
one-half of his time to the work. Com- 
puting then the personal services of one 
man and one-half time for another at a 
salary equal only to that paid to the high- 
est salaried foreman in this organization, 
plus the interest on the actual investment 
in the business we have an item of $11,- 
000, or 8 cts. per sq. yd. of paving, or 
2% of the business done. This leaves a 
real profit of 32 cts. per sq. yd., or 8% of 
the business done. 

Still a very profitable business you say; 
yes, if Mr. Contractor had this amount 
in his pocket or to his credit in the bank. 
But where is it? Five of the 8% we find 
reinvested in equipment and therefore 
existing as an asset only in the shape of 
second-hand equipment. This leaves a 
cash profit of only 13 cts. per sq. yd. or 
3% of the business done. 

Still a fine salary, you say. Yes, per- 
haps so, if Mr. Wilson had managed to 
kecp us out of war. But on an income 
return Mr. Contractor is compelled to 
pay our government a tax on something 
over three thousand dollars, leaving him 
a net cash profit of some six thousand 
dollars. In this connection we are in- 
formed that the State Highway Engineer 
of a neighboring state ‘has made the state- 
ment that no road contractor in his state 
would be allowed to take work at a price 
that would yield him more than four 
thousand dollars for one outfit or six 
thousand for two. Our Mr. Iowa Con- 
tractor then comes within these require- 
ments and yet road contractors are com- 
ing into our state from the state to which 
we refer with the assertion that we are 
getting better prices than they are able 
to get in their state. May it not be, 
therefore, that the State Engineer in 
question has failed to appreciate all the 
factors that enter into the conduct of a 
contracting business? 


Should A Contractor Incorporate His 
Business? 


It may now occur to you that Mr. Con- 
tractor should incorporate his business. 
He should by all means. A fair capi- 
talization for a business of this size would 
be $100,000. On this basis we find that 
the income tax on the season’s business 
in question would amount to something 
over seventeen thousand dollars or al- 
most the entire cash profit. This seems, 
and we believe is, an injustice to a cor- 
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poration of this character. The excessive 
tax would be due of course to the fact 
that the business done is nearly six times 
the invested capital. But Mr. Contractor 
could not afford to have an invested capi- 
tal anywhere equal to his business turn- 
over. It is much more economical to bor- 
row at least 75% of the face of his con- 
tracts. 

It would seem, perhaps, that Mr. Con- 
tractor should be allowed to incorporate 
as a personal service corporation and 
thereby be able to secure the advantages 
of a corporation, but still be allowed to 
make a tax return as an individual. This 
would not be allowed, however, under the 
rulings of the Internal Revenue Depart- 
ment. The statutory definition of a per- 
sonal service corporation is one whose in- 
come can be aseribed primarily to the ac- 
tivities of the principal owners, who are 
themselves regularly engaged in the 
actual conduct of the business. But the 
rulings are that the employment of capi- 
tal must be merely incidental and that 
profits from trading must not equal 50% 
of the gross income, and furthermore, 
that if the owners merely supervise or 
direct a force of employees the corpora-' 
tion is not a personal service corporation. 
We are barred then from this classifica- 
tion and it might be inferred in this con- 
nection that we have no justification for 
claiming to be rendering professional 
services. 


Why the Contractor is a Professional 
Man, 


This brings us back to our subject and 
we now wish to call attention to the ex- 
tent to which we believe Mr. Contractor’s 
calling is a profession. In the first place 
he has a technical education. He is the 
graduate of an engineering college. Not 
necessary, do you say? Not absolutely, to 
be sure, but highly desirable, we believe. 
The days of the old type of contractor are 
rapidly passing. We refer to the con- 
tractor who has come to be such largely 
through his political position and who 
uses his influence incident to such a po- 
sition to secure contracts and to make 
a profit on the same at the expense, per- 
haps, of the public. We say this type is 
rapidly passing and it is a fact that a 
majority of the contractors who are to- 
day engaged in the line of work in which 
we are interested, in this territory at 
least, are technical men. They are en- 


gineers because of the close relation of 
the knowledge necessary to design and 
supervise construction to that necessary 
to the actual employment of the labor, 
machinery and materials to build it. 


This 
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is becoming more and more true as the 
application of technical knowledge is be- 
coming more and more recognized as 
necessary to proper and economical con- 
struction. 


In addition to school education Mr. Con- 
tractor has experience in his chosen line. 
He has been out of school some ten 
years. The first few years were devoted 
partly to the practice of engineering and 
partly to construction work. Having in 
mind fitting himself to be a contractor he 
made a special study of methods of con- 
struction and their cost. Having reached 
the point where he thought he could with 
some degree of certainty estimate the cost 
of a piece of construction he established 
the necessary financial connections and 
made a start. Then through several 
years of effort, not always successful from 
a financial standpoint, Mr. Contractor has 
been gaining experience in his chosen 
calling. He has been bearing in mind 
always that his ultimate success depend- 
ed upon his so conducting his business 
that his relations, not only financially, but 
professionally, must be such that he 
would gain a reputation and standing as 
a reputable contractor. He must, in 
short, become recognized as having the 
necessary experience, resources, organiza- 
tion, and knowledge to properly carry out 
a construction project. Has he any de- 
fensible claim that his calling is a pro- 
fession? 


Consider the Doctor. 


By way of final comparison consider the 
doctor. Without any dispute the calling 
of a doctor is considered as one of the 
learned professions. Consider a doctor 
who has, we will say, been out of school 
ten years and who is now enjoying suc- 
cessful practice. What has made his call- 
ing a profession? He has technical edu- 
cation, some investment in equipment, 
some apprenticeship following his school- 
ing, and then has, necessarily, spent sev- 
eral years gaining experience and build- 
ing himself up a practice and reputation 
so that he will be recognized as one who 
ean safely be intrusted with work in his 
line. 

Is not contracting, as we have consid- 
ered it, just as much of a profession as 
that of the doctor? Could the doctor, for 
instance, take the contractor’s equipment 
and conduct his business? No, he could 
neither secure a contract, nor carry it 
out, much less make a profit. Ir other 
words, the tangible assets of the contrac- 
tor, and they consist only of his equip- 
ment, would be of no more use to a doc- 























March 1921 


tor than would the surgical instruments 
of the doctor be to the contractor. 


Hazards of Contracting 


Again, to return to the commercial as- 
pecis of the contracting business, it must 
be remembered that it is the most hazard- 
ous of all enterprises. The government 
income returns show that for every dol- 
lar earned in the manufacturing industry, 
seven cents are lost; that for every dol- 
lar earned in the banking business, four- 
teen cents are lost; and that for every 
dollar earned in the construction busi- 
ness, twenty-five cents are lost. The con- 
tractor must, therefore, if he be success- 
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ful, have initiative and executive ability 
to meet and overcome the uncertainties 
of the market, and of labor conditions, to 
a greater degree than is demanded in any 
other industry. 

We conclude, therefore, that not only 
must the contractor employ the arts of 
salesmanship, financiering, and general 
business methods, but that he also must 
employ in a large measure special tech- 
nical knowledge worthy of being classed 
as professional. Is he not entitled to a 
return commensurate with the profes- 
sional knowledge used, and at least equal 
to that of any commercial enterprise of 
equal magnitude? 














Contracts Awarded 








ROADS AND STREETS. 


Ala., Birmingham—H. N. Bowdry, awarded con- 
tract to pave llth Ave., North; asph. on conc. 
base, at $83,090; J. T. Morgan Co., contract to pave 
10th Court, at $81,316. 

Ariz., Globe—McPeake, Burton & Brockman, 620 
Security Bldg., Los Angeles, awarded for_ paving, 
curbing and bldg. walks on 7,000 ft. Broad St., at 
about $164,000. 

Ark., Bentonville—A. A. Davis & Co., Okla. City, 
awarded contract for grading culverts and surfac- 
ing 30.31 miles hwy. in Road Impvt. Dist. No. 6, 
Benton Co., at $131,490; Campbell Bros., Kansas 
City, Mo., awarded contract for bridges at $9,783. 

Cal., Carpinteria—Chas. T. Richardson, 525 E. 
Haley St., Santa Barbara, awarded contract for 
paving new Carpinteria Rd. with macadam, using 
materials from asph. mines near here, at $108,800. 

al., El Centro—Geo. H. Oswald, 336 E. 58th St., 
Los Angeles, award. cont. for paving portion of 
Main St., at 34c sq. ft. for 5-in. Willite, 19c sq. 
ft. for 2-in. Willite and 90c ft. for curb; also contr. 
for paving portion of 4th St.. at 34c sq. ft. for 
Willite and 90c for curb. Contr. involves abt. 
220,000 sq. ft. paving. 

Cal., Hollister—W. A. 


Dontanville, Petaluma, 


awarded contract for paving streets with conce., at 
$100,000 

Cal., San Diego—Bent Bros. Constr. Co., Central 
Bldg., Los Angeles, awad. contr. for paving with 
5-in. conc., 16 ft. wide, rein. with wire mesh, San 
Julian Rd., No. 3-B, Ballena to Julian, 10.12 mi., at 
$262,831. 

Cal., San Diego—G. R. Daley, McNeece Bldg., 
award. contr. for pacing 4.473 mi. hwy. betw. Es- 
condido and San Marcos, at $112,881. 

Colo., Rocky Ford—Strange-McGuire Paving Co., 
Fort Morgan, award. contr. for 21 blks. paving here, 
at $151,000. 

Fla., Titusville—E. P. Maule, Miami, Fla., award. 
cont. to rebuild 28 mi. of road, Brevard Co., at 
$200,000. 

ill., Chicago—Bd. Local Impvts. let contracts for 
impvt. of portion Colfax Ave., to Calumet’ Coal & 
Trading Co., 9022 Commercial Ave., at $72,102; pav- 
ing (a) portion Gary Pl., (b) Kedvale 'Ave., (c) 
Ss. my agg gh Ave., (d) LeClaire Ave., (e) Wab- 
ania Ave., to R. F. Conway Co., 133 W. Washing- 


ton St.; (a) $9,443, (b) $10,230, (c) $36,160, (d) 
$25,713, (e) $41,161; Montrose Ave., Central to 
Menard; Parkside Manor & Mango Aces., Mon- 


to Am. Asph. Paving Co., 
at $78,784; portion of 
17 No. La Salle 


trose to Sunnyside Aves., 
133 W. Washington St., 
Grace St., to White Paving Co., 
St., at $406,050. 

il., Geneva—Contr. for road work in Kane Co. 
award. as follows: Sec. O-15d to Hans Jensen, St. 
Charles, IIl., at $27,941; Sec. P to Wilson A. Jaicks, 
Chicago, Il., at $66,173; Sec. R, to Chas. E. Gentz 
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& Son. Elgin, l/l., at $135,913, 18 ft. Portland cem, 
conc. pavements. 

ill., Herrin—Peter Cardani, Marion, award. contr. 
for constr. of brick pavement on city streets, at 
$113,329. 

ind., Wabash—Pike Constr. Co., award. contr. for 
extension of Lafontaine Rd.; also constr. of Chip- 
pewa Road, at $241,526. 

Minn., Mahnomen—M. W.-Barnard & Son, 1817 
Irving Ave., S. Minneapolis, award. contr. for 
grading at $115,673; Minneapolis Bridge Co. award. 
contr. for monolithic culverts, at $33,888 (contr. 
located at 1035 Met. Life Bldg., Minneapolis); P. 
H. Cramer, Crookston, Minn., award. contr. for 
portable culverts at $1.59 per ft. for FAP 117, 22 
miles in length. 

Mo., Caruthersville—State Hwy. Dept. let contr. 
to J. M. Elvaine and C. R. Pierce, Caruthersville, 
for bldg. 5.93 miles Kings Hwy., (Hayti Special 
Rd. Dist.), F. A. P. 35, Pemiscot Co., at total cost 
of $73,183. 

Mo., Kansas City—D. T. Brosnahan, award. 
contr. for paving Main St., 33rd to 39th Streets, 
3-in. vitr. brk. on 8-in. cone. base, at $99,925. 

N. Y., Albany—Lane Constr. Co., Meridan, Conn., 
award. contr. for bldg. 5.03 mi. state rd. from 
Holland Patent to Frenchville, bitum. conc., at 
— be yp 45,500 cu. yds. earth and 
2, - yds. rock excav., 4, . lo 
stone base, etc. eo See 
Hendersonville—Davidson-Grennell Co. 
West Palm Beach, Fla., award. contr. for ne 
paving here. Contr. will entail expenditure of abt. 
million dollars covering a period of perhaps one 
a oe. fA nga 8 Lan A be penetration asph. 

-in. ad. base. ra 
entezecn, we be paved. ae Sy Sees a 
+ Rutherfordton—Geer Wilson 
or to pave streets; 2.2 miles, at sino 


. C., 


C., Washington—Ligon, 2,000 B t 
Baltimore, award. contr. to constr. an an ue 
vitr.. brick with asph. filler paving; 2.6 miles storm 


— at 431,176. 

+ Soe son—R. G. Lassiter & Co., Ralei 
cone’. contr. for grading, paving, etc. on pe 
3460 CoD Warrenite-Bitulithic on conc, base, at abt. 

O., Akron—Summit County let contr. f 
ene poving 3.01 mi. Sects. A and B Ra ae 
6 Olson Contg. Co., 607 Mahoning Bank Bldg. 
oungstown, at $137,100; 3.89 mi. Sect. 4A and 4B 
Rds., 15 and 133, bitum. conc. on 6-in. cone. base 
and 7.78 mi. cone. curbing, to T. E. McShaffrey 
Constr. Co., 173 S. Forge St., at $196,850. 

Okia., Ardmore—Maney Bros., Okla. City, award. 
ont. for 16 mi. gravel rd., Carter Co., at $340,000. 
Bg |" a ee Valiant, award. 
Pe, B. $113,497. - earth rd. 18 ft. wide, F. A. 

ie. angum—Roberts' Bros. Constr. " 
) hone Falls, Tex., award. contr. by "Ba. of 
$ shoe for paving Street Impvt. Dist. No. 1, at 


Okla., Okla. City—Western Paving Co 
inal Bldg. award. contr. for paving es bg 
ft. wide, F. A. P. 19 (bitum. conc.) at $128,747: 
MH — =. ° AS } a ge Okla., at $367,275; 

. 3 “ . Swate - uri 
Bldg. at $138,794. & Co., 412 Security 

a., alters—Wichita Falls Paving Co., Wich- 
{ta Falls, Tex., award. contr. for paving $3,000 rt 
yds. paving, $520,000 available. 

Okla., Waurlka—Roberts Bros., Wichita Falls, 
Tex., award. contr. for paving various streets, in- 
volving 60,000 sq. yds. asph. conc., at abt. $225,000. 

Ore., Salem—State Hwy. Comm. has award. con- 
tracts as follows: Pacific Bridge Co., 8.6 mi. bitum. 

aving, Monroe to Junction City, at $248,558; Blake, 

ompton Co., 6.3 mi. bitum. paving. Walker to 
Divide, at $178,540; Canyon Creek, Douglas Co., 
to Parker & Bonfield, Portland, at $13,159.50. 

S. C., Bennettsville—Southern Paving Co., Chat- 
a meg ng constr. 70,000 sq. 

> ment an ; n. ft. combi 
and gutter, at $500,000. eee ee 

a ae gg pte gy agg « Road Bldg. Co., 
a . contr. to constr. rds; bitum. macadam, at 
$4,500,000. 

Tex., El Paso—El Paso Bitulithic Co., award. 
contr. to constr. 15.45 mi. conc. paved road on State 
Hwy. 33, the Alamogordo Rd.; 163,200 sq. yds. pave- 
ment, at $479,245. 

Tex., Fort Worth—Womack Constr. Co., Fort 


Worth, award. contr. for impvt. of State Rd. No. 
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2, 13.36 mi. Work consists of constr. of drainage 
structs. and bridges; also roadbed complete, at 


Tex., Kaufman—Smith Bros. & Healy Constr. 
Co., Dallas Tex. award. contr. for 25.4 mi. F. A. 
Hwy. No. 40, at $149,343; also 60.03 mi. County Rd., 
at $372,999. 

Tex., Seguin—P. Schriever, Seguin, award. contr. 
for bldg. rein. cone. draing. structs. on 19.1 mi. 
State Hwy. 3 from here west to Bexar Co. line, 
including 10 percent for engrg. and contingencies, 
at $79,072. 

Tex., Houston—Griswold & Walling, award. 
contr. for graveling 18 mi. city streets at $179,053; 
Gulf Bitulithic Co. award. contr. for paving cer- 
tain streets in city at total of $40,000. Streets in- 
clude Avondale, Hopkins, Travis. Rush Sts. and 
Dallas Ave. 

Va., Richmond—Spotsylvania Constr. Co., Spot- 
sylvania, award. contr. for paving 7.26 mi. Proj. 46, 
Rappahannock Co., waterbound macadam, at $147, 


Wash, Aberdeen—Aberdeen Paving Co., local, 
awarded contract for paving Simpson Ave., at 
$125,143. 

Wash., Yakilma—Yakima Paving Co., award. 
contr. for paving 17 blocks, or 33,000 yds., on N. 
8rd St., et al at $112,827.55. A Bitulithic pavement 
on conc. base will be used. 

Wis., Appleton—Gruenke Bros., Appleton, award. 
—_. for Appleton-Dale-Medina Rd., FAP 232, at 


9,165. 

Wis., Madison—State Hwy. Comn., let contr. for 
surfacing 1.14 mi. Dubuque-Platteville Rd. F. A. 
P. 100, Grant Co., to J. L. Burch, Monroe, at $14,- 
089; surfacing 1 mi. Potosi-Dickeyville Rd., F. A. 
P. 208, Grant Co., to C. E. Rich & Co., Lancaster, 
at $28,628; 3.53 mi. Co. Line Rd., Dodge to Jeffer- 


son Cos., F. A. P. 72, to E. L. Bartlett, Watertown, 
at $141,914. 
Wis., Manitowoc—Zandala Cement Co., Manito- 


woc, award. cont. for Sheboygan-Manitowoc Rd., 
FAP 255, at $122,769. 

Wis., Milwaukee—Badger Constr. Co., award. 
contr. for paving with sheet asph. 13 streets in the 
20th and 25th Wards, at $270,000. 

Wis., Rhinelander—Brogan & Burns, Green Bay, 
award. contr. for surfacing 4.47 mi. Pelican-Gran- 
don Rd., FAP 73, Forest Co., and 3.17 mi. Crandon- 
Laona Rd. FAP 155, Forest Co., at $34,228 and 
$34,126, respectively. 

Wis., Washburn—J. R. MeLean, ist Natl. Bank 
Bldg., Duluth, award. contr. for grading and 
graveling St. Hwy. No. 10, Ironwood to Moquah, 
at $124,000. 

Wis., Waukesha—J. R. Griffith, Racine, award. 
contr. for impvt. of Oconomowoc-Nashotah Rd., 
Hwy. 19, at $135,824. 


SEWERAGE AND SEWAGE TREATMENT. 


Cal., Los Angeles—Funk & Bunker, 417 E. 15th 
St., award. contr. for all work complete for constr. 
reinf. conc. pit for Mormon Isl. sewage pumping 
plant, at $19,725; Leo Miletich, 610 W. 54th St., 
awe _— for constr. sewer in Victoria Ave., 
at . q 

Cal., Los Angeles—Mike Chutuk, 1506 Pleasant 
Ave., award. contr. for constr. vit. pipe sewer in 
Temple St. betw. Virgin and Vermont Aves., and 
27 other streets in Temple Street sewer district, at 
$221,963. 

Can., Toronto, Ont.—J. McKnight Constr. Co., 88 
St. David St., award. contr. for bldg. 11,000 ft. vitr. 
tile san. sewers in various sts., in Danforth Dist., 
at $41,376. é 

Ont., Walkerton—Town will constr. by Day 
Labor under supervision of E. D. Bolton, Engr., 
Listowel, 9-in. cement tile sewers in Main St. 
Work will cost abt. $25,000. 

Ont., Windsor—Merlo, Merlo & Ray, Walkerville, 
award. contr. for bldg. sewerage pumping station 
at Sandwich, at $14,407. 

Ida., Boise—Morrison-Knudsen Co., award. contr. 
for extension of main sewer to prevent pollution 
of Farmers’ Union canal, at $11,962. Bidders also 
promised to do the extra conc. work at $26 a cu. 


ya. 

Ind., Indianapolis—City let contr. for laying 2,300 
ft. 18-24-in. vitr. sewer in Merrill, Sand and Cal- 
ifornia Sts., to Columbia Constr. Co., 2108 Columbia 
Ave., at $8.48 per lin. ft. 

Mich., Detroit—R. D. Baker, award. contr. for 
constr. of Beniteay Ave., sewer arm, at $123,448. 
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Mich., Detroit—City let contr. for bldg. 1,178 ft. 
rein. conc. sewer, dock and bell mouth in Jos. Cam- 
pau Ave., Harbor Line to Franklin St., to G. R. 
Cooke, 1260 Penobscot Bldg., at $254,293 rein. conc. 
dock and sewer outlet at Rippelle St., Harbor Line 
to Dock line, to Candler Dock and Dredge Co., 305 
Moffatt Bldg., at $28,875. 

Mich., Detroit—F. H. Davis, 754 Penobscot Bldg., 
award. contr. for bldg. 731 ft. sewers and rein. 
cone. pump pit in Jefferson Ave. and Connors Crk., 
at $62,360. 

Mich., Ferndale—H. E. Halpin, 
contr. for bldg. 2547 ft. 30-36-in. 
blk. sewer in Rockwell Ave., from Bermuda to 
Farmsdale Aves., at abt. $46,000. 

Minn., N. Branch—Hedberg-Roise Co., 2208 W. 
2nd St., Duluth, award. contr. for sewers and water 
works at $33,174. 

Mo., Carthage—P. J. McNerney, has contr. for 
sewer project No. 41, at cost of $9,500. 

Mo., Kansas City—Doyle Constr. Co., 709 Mid- 
land Bldg., awarded contr. for bldg. cone. sewer 
in Dist. No. 1, at abt. $15,000. 

N. C., Washington—P. G. Ligon, 2000 Brookfield 
Ave., Baltimore, Md., award. contr. to constr. 2.6 
mi. storm sewers with trench 6 to 10 ft. deep. 

N. C., Wilson—R. G. Lassiter & Co., Citizens 
Bank Bldg., Raleigh, award, contr. for extending 
sewerage system, at abt. $34,000. 

O., Cleveland—Manson Company, 335 The Arcade, 
award. contr. for bldg. 1,200 ft. 2-4-ft. brk. sewer 
in Seoville Ave., E. 30th to E. 16th Sts., at yg g 

Okla., Fairview—Municipal Excavator Co., 200 W. 
Main St., Okla. City, award. contr. for installing 
6 to 12-in. vitr. sewer pipe and septic tanks; con- 
str. $3,700 disposal plant. $40,000 bonds issued for 
the impyts. 

Ore., Portland—Jacobsen-Jensen Co., award. 
contr. for Kerby and Terry streets sewer system, 
at $19,133; Lundstrom & Carlson, award. contr. for 
Winona Street and Dekum Ave., sewer system, at 
$12,789. 

Tex., Fort Worth—General Constr. Co., Fort 
Worth, award. contr. for bldg. 4,000 ft. storm sewer, 
of monolithic conc. type, at $38,330. 

Tex., Fort Worth—Tarrant Constr. Co. award. 
contr. for bldg. storm sewer on Carson and Mimosa 
Aves., Hemphill St. to 6th Ave., at $114,000. 

Tex., Houston—E. K. High. awarded contr. for 
san. sewer stubs on Travis St. and on Polk Ave., 
at $2.500 and sewer on Travis St. and Lamar Ave., 
to Walker Ave., at $12,500. 

Tex., San Antonio—Elder Constr. Co., 
contr. to constr. approx. 47 blks. san. 
Baylor-Theo Ave. Dist., at $18,599. 

Wash., Seattle—Scalzo Co., award. contr. for 
constr. of sewers on Earl Ave., N. W., at $8,401. 

Va., Huntington—Amos Trainer, award. 
contr. to lay 36-in. main trunk sewers and 4 to 24 
in. laterals: approx. cost $20,000. 

W. Va., Martinsburg—P. Flanigan & Sons. Har- 
ford Rd. & B. & O. R. R., Baltimore, Md., award. 
oo. to constr. 12,000 lin. ft. san. sewers, at $37,- 


Toledo, award. 
vitr. segmental 


award. 
sewers in 


WATER SUPPLY AND PURIFICATION. 


Ariz., Tucson—J. W. Belt, award. contr. to drill 
beg AA ft. deep on no. side for city water system, 
a ‘, ° 

Cal., Arcadia—Lacy Mfg. Co., Los Angeles, 
award. contr. for furnishing 3,500 ft. 6-in., 14-gauge 
Phi at steel pipe at 82c ft., less 15%, less 2% for 
casn. 

Cal., Glendale—J. C. Bannister, 903 N. Mariposa 
Ave., Los Angeles, award. contr. for constr. an 
electrically operated pumping plant for city water 
system, including bldg.. centrif. pump, 60 h. p. mo- 
tor, 300,000-gal. cone. lined reservoir, 964 ft. 16-in. 
10-gauge, 1,140 ft. 18-in., 12-gauge riveted steel 
pipe; P. L. Ferry, 614 Acacia St.. award. contr. for 
constr. rein. cone. reservoir, wood roofing and wood 
posts, at $60,480; furnishing and laying steel pipe in 
Glendale Ave. and Bway., to Los Angeles Mfg. Co., 
2.500 Leonard St. Los Angeles, at $1,403 and $42,- 
124, respectively. 

Cal., Plattville—Stone & Webster, have taken 
over contr. of Shattuck Constr. Co., to complete 
the hydro-elec. plant of Gt. Western Power Co., at 
Plattville, Plumas Co., including tunnels at camps 
Nos. 1, 2 and 3. 

Cal., Whittier—E. M. Hinshaw, will be award. 
contr. at his bid of $2,366 to constr. settling basin 
at city water wells. Basin will be lined with conc. 
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N. B., Fredericton—Public Wks. Dept., will lay 
1,200 ft. 6-in. cast iron water mains in Gray St., 
750 ft. 6-in. in Regent St. and 56,000 ft. 6-10-in. in 
Waterloo Row; work to be done by Day Labor. 
Cost abt. $36,000. 

Can., London, Ont.—Utilities Board let contr. 
for bldg. filtr. plant to Permutit Co., 440 Fourth 
Ave., N. Y. City, at abt. $40,000. 

Sask., Prince Albert—Taylor Engr. Co., Van- 
couver, B. C., award. contr. for furnishing and 
supervising constr. of pumping mach., at $16,720. 

la., Cedar Rapids—Loomis Bros., 319 S. Third St., 
Cedar Rapids, award. general contr. for repairs on 
Water Dept. pumping sta. Work includes fire drs.. 
tile fir., gyp. blk., iron stairs, skylights, etc., at 
$30,000. 

la., Newton—A. Phelps & Sons, Newton, Ia., 
award. contr. to constr. rein. conc. reservoir. 

Ky., Berea—Moynahan & Forbes, Richmond, Ky., 
awarded contr. for constr. of dam and storage res- 
ervoir for Berea College water supply. Est. cost 
abt. $40,000. 

Mich., Detroit—City will constr. by Day Labor 6 
and 8-in. water mains in sects. of George, Reno, 
Klenk and Gratiot Aves. Abt. $15,000. Work will 
be a by day labor under supervision of Water 
Board. 

Mich., River Rouge—W. H. Ellery, West Fort St.. 
award. cont. by Village for furn. and laying 500 
ft. 16-in. cast iron pipe, together with flexible ° 
joints, across River Rouge, 16 ft. below river bot- 
tom, at about $15,000. 

Mich., St. Clalr—City let contr. for furn and in- 
stalling 2 motor driven centrif. pumps, 700-gal 
capy.. 50 hp. motor, one 1,000-gal. pump and 6- 
cylinder gas eng., small pump and necessary piping 
and connections, to Allis-Chalmers Co., West Allis 
St., Milwaukee, Wis., at $9,832; 150 ft. steel tower 
and tank to Chicago, Bridge and Iron Co., 2105 Old 
Colony Bldg., Chicago, Ill., at $10,434. 

Minn., Pine Island—Following contrs. let for 
water works: Water mains, Biese, Pine 
Island, 12 blocks, at $15,500; steel reservoir, Pitts- 
burgh-Des Moines Steel Co., Tuttle & S. W. 10th, 
Des Moines, at $9,535. 

N. J., Ventnor—Mayor Edw. L. Bader, awarded 
contr. to supply water pipes and valves for ex- 
tension of water system at $5,369. 

N. C., Wilson—R. G. Lassiter & Co., Citizens Bk. 
Bldg., Raliegh, award. contr. for extending water 
works system, at abt. $30,000. 

O., Dayton—The J. E. Lowe Co., award. contr. 
for constr. of new city reservoir, at $204,930. 

O., Hamilton—Kuerst Contrg. Co., 212 Pennway 
St., Indianapolis, award. contr. for bldg. intake pipe 
_ to connect new wells with water plant, at $29, 
79 


O., Warren—Norwood Eng. Co., Florence. Mass., 
award. contr. for machy. for 50x60 ft. addn., to 
present filtr. plant; Mapes & Erway, Market St., 
contr. for bldg. the addn. Total est. cost $141,889. 

Okla., Fairview—Municipal Excavator Co., 200 W. 
Main St., Okla. City, award. contr. to extend water 
works; daily capy. 375,000 gals.: lay pipe, ete. $50,- 
000 bonds issued for the work. 

S. C., Tigerville—Brockman Sales Co., Gree, S. C., 
award. contr. to install water and sewage disp. svs- 
tems; equip plant with air pump, daily capy., 100,- 
000 gallons water. 

S. C., Union—Tucker & Laxton, Charlotte, award. 
contr. to extend water works; lay 2,400 ft. wooden 
and 9,700 ft. cast iron pipe; from storage basin 
at standpipe to filter plant at power house and 
from No. 1 pump sta. to storage basin. 

Tex., Chillicothe—N. C. Nichols Co., Wichita 
Falls, award. contr. to extend water works and also 
to constr. sewer system. 

Tex., Bay City—Southern Well Drilling Co., 
Houston, award. contr. to drill well and install deep 
well pump, at $8,750. 

Tex., Galveston—J. W. Zempter, award. contr. 
for constr. of cone. reservoir; 110 ft. diam., 20 ft. 
above and 4 ft. below ground; bottom consists of 
six 8-in. thick rein. cone. segments; constr. rein. 
cone. wall; wooden roof, faced with galv. iron, will 
cover reservoir; increase storage capy. from 1,500,- 
000 gals. to 3,250,000 gals. 

Tex., Terrell—Merkle Machy. Co., Tulsa, Okla., 
award. contr. to constr. reservoir to cost $120,000 
including land; daily capy. 1,000,000 gals; install 
two 75-hp. oil engines. City will expend total of 


$200,000 for impvts., 
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Aerial Tramways. 

American Steel & Wire Co 

Armor Plates. 

Truscon Steel Co. 

Asphalt. 

3arber Asphalt Co. 

Bitoslag Paving Co. 

The Barrett Co. 

New Orleans Refining Co. 
Pioneer Asphalt Co. 

Sinclair Refining Co. 

Standard Oil Co. (Indiana) 
The Texas Co. 

Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 

Asphalt Filler. 

Barber Asphalt Paving Co. 
The Barrett Co. 

Bitoslag Paving Co. 
Sinclair Refining Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 

Warren Bros. Co. 

Asphalt Floors. 

Barber Asphalt Paving Co 
The Barrett Co. 

Sinclair Refining Co 

The Texas Co. 

Warren Bros. Co. 

Asphalt Machinery. 

Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 

Asphalt Plants. 

Austin Machinery Corporation. 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Warren Bros. Co. 

Asphalt Railroad Plants, 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Warren Bros, Co. 

Asphalt Surface Heaters. 
Barber Asphalt Paving Co 

Asphalt Tools. 

Rarber Asphalt Paving Co. 
Warren Bros. Cu. 

Asphalt Tool Wagons. 

Barber Asphalt Paving Co. 

Auto Fire Apparatus. 
Diamond T Motor Car Co. 
Duplex Truck Co. 

Garford Co., The 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co 
Pierce-Arrow Motor Car Co. 

Back Fillers. 

Austin Machinery Corporation. 
Pawling and Harnischfeger. 

Barber Brand Cold Repair Ce- 
ment. 

Rarber Asphalt Paving Co. 

Baer Cutters and Benders. 
Koehring Machine Co. 

Bars, Reinforcing. 

Truscon Steel Co. 

Bermudez Road Asphalt. 
tarber Asphalt Peving Co 

Binders, Road. 

Rarber Asphalt Paving Co 
The Texas Co. 

Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
lvalde Asphalt Paving Co 
Warren Rros. Co. 

Bitulithie Pavements. 
Warren Bros. Co. 


Bodies. 
Lee Loader and Body Co 


Braces, Extension. 
Kalamazoo Fdy. & Machine Co 


Brick Rattlers, 
Olsen & Co., Tinius. 
Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 
Bridges. 
Lewis-Hall Iron Works. 
Pan-American Bridge & Con- 
struction Co. 
Buckets, Dredging, Excavating 
and Sewer. 
Pawling and Harnischfeger. 
Buckets, Dumping. 
Pawling and Harnischfeger. 
Buckets, Grab, 
Mead-Morrison Mfg. Co. 
Cableway Accessories. 
Sauerman Bros. 
Cableway Excavators. 
Sauerman Bros. - 
‘aleulators. 
Kolesch & Co. 
‘ar Pullers, Electric. 
Mead-Morrison Mfg. Co. 
‘ar Unloaders. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 
‘astings. 
American Cast Iron Pipe Co. 
U. S. Cast Iron Pipe & Fdy. Co. 
Cast Iron Pipe. 
American Cast Iron Pipe Co. 
U. S. Cast Iron Pipe & Fdy. Co. 
‘atchbasins, 
Dee Co., Wm. E. 
Madison Foundry Co. 
Cement, Portland. 
Portland Cement Association. 
Cement Testing. 
Kirschbraun, Lester. 
Cement Testing Machinery. 
Tinius Olsen Testing Mach. Co. 
Chimneys, Concrete. 
Truscon Steel Co. 
Chimneys, Steel. 
Lewis-Hall Iron Works. 
Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 
Chutes, Concrete. 
Heltzel Steel Form & Iron Co. 
Concrete Mixers. 
Austin Machinery Corporation. 
Koehring Machine Co. 
Lakewood Engineering Co. 
Smith Co., T. L. The 
Concrete, Reinforcement. 
American Steel & Wire Co. 
Truscon Steel Co. 
Concrete, Tanks. 
Mensch, L. J 
Conduits. 
Cannelton Sewer Pipe Co. 
Truscon Steel Co. 


— 


~ 


~ 


— 


— 


Conduit Rods. 
Stewart, W. H. 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers. 
Alvord, John W. 
Artingstall, Wm. 
Brossmann, Chas. 

Burd & Giffels. 

City Wastes Disposal Co. 
Dow & Smith. 

Fargo Engineeripg Co. 
Flood, Walter H., & Co, 
Samuel A. Greeley. 

Hill & Ferguson 
Howard, J. W. 


Jones, Sam L, 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Potter, Alexander. 
Shields, W. S. 

Van Trump, Isaac. 
Wells, James P, 


Contractors. 

City Wastes Disposal Co. 
Sullivan, Long & Hagerty. 
Warren Bros, Co, 

Contractors’ Tools and Machinery. 
Austin Machinery Corporation. 
Austin-Western Co., Ltd., The 
Barber Asphalt Paving Co. 
Good Roads Machinery Co., Inc. 
Koehring Machine Co. 
Lakewood Engineering Co. 
Littleford Bros. 

Smith Co., T. L. The 

Contractors’ Wagons. 

Austin Machinery Corporation. 
Austin-Western Co., Ltd., The 

Conveying Machinery. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 
Portable Machinery Co., Inc. 
Webster Mfg. Co. 

Cranes and Hoists. 

Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 
Pawling and Harnischfeger. 

Creosote. 

The Barrett Co. 
Republic Creosoting Co. 

Creosoted Wood Block. 

(Factory Floors, Bridge Floors) 
tepublic Creosoting Co. 

Crushers, Rock and Ore. : 
Austin-Western Road Machin- 

ery Co. : 
Good Roads Machinery Co., Inc. 

Crushed Stone. 

Cleveland Stone Co., The 

Culvert Molds. 

Austin-Western Co., Ltd., The 
Storms Mfg. Co. 

Culvert Pipe, Cast Iron. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 

Culvert Pipe, Vitrified. 

Cannelton Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 

Culverts. 

Newport Culvert Co. 
Truscon Steel Co. 

Curb and Gutter Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 

Curb Bar. 
Truscon Steel Co. 

Curbing, Sandstone. 

Cleveland Stone Co., The 

Direct Oxidation Process. 

Direct Oxidation Process Corp 

Drag-Line Excavators. 

Austin Machinery Corporation. 

Drag Scrapers. ’ 
Austin-Western Road Machin- 

ery Co. 

Drain Tile. 

Dee Clay Mfg. Co., W. E. 

Dryers. 

Cummer & Son Co., The F. D. 


Dump Cars. : 
Austin-Western Road Machin- 
ery Co. 


Dump Wagons. 
Austin-Western Road Machin- 
ery Co. 
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Va., Portsmouth—Bradley & Davis, award. contr. 
to erect pumping sta. addn., at $3,255. 

Wash., Seattle—J. L. Smith, award. contr. for 
laying water mains in E. Marginal Way, at $4,045. 

Wash., Seattle—Coast Culvert & Flume Co., 
Portland, Kenton Station, Oregon, award. contr. 
for furn. f. o. b., Rockport, Wash., a riveted steel 
pipe line with ‘‘Y’’ connection for Newhalen Crk. 
constr. plant, at $17,529. 

Wash., Tacoma—City Water Dept. will build 
4,400 ft. 30-in. rein. cone. gravity collecting main 
with appurtenant connections to pumping station 
“Cc” and So. Tacoma wells near So. 62nd and Cedar 
~~. at abt. $45,000. Work will be done by Day 
Labor. 

Wash., Wenatchee—A. E. Wieland, Wenatchee, 
awarded contr. for laying 1 mi. 4-in. cast iron 
water mains from Okanogan reservoir, at $24,852. 

Wis., Brodhead—Pittsburg-Des Moines Steel Co., 
Tuttle, S. W. 10th St., Des Moines, award. contr. 
for constr. of steel tank. 

Wis., Janesville—Fred 


B. Burton, Janesville, 


award. contr. for drilling deep well at pumping 
sta. 
Wyo., Douglas—O. J. Fredell and E. L. Forte, 


Douglas, award. contr. for labor for impv. water 
works system, at $19,784. 

Wyo., Sheridan—Romine & Nix, Sheridan, award. 
contr. for constr. of ditch and laying pipe line to 
connect new filtr. galleries and city pumping sta. 
at $3,132. 





Prospective Work 








ROADS AND STREETS. 


Ala., Birmingham—wWill imp. Coosa Street, $4,200; 
16th Ave., $53,350; 11th St., $27,700 and 12th Ave., 


$25,000. H. S. Ryall, City Clerk. 

Ariz., Flagstaff—Council contemplates paving 
abt. 9 streets with Bitulithic. 

Ariz., Santa Cruz—Santa Cruz Co. plans to 


constr. 14.5 mi. of Nogales-Fairbank Hwy. includ- 
ing grading, draining, bldg. conc. culverts and 4.6 
mi. gravel surfacing 16 ft. wide. Abt. $114,603. 

Ark., Little Rock—Will complete 46 mi. Little 
Rock-Hot Springs Hwy., from Pulaski Co. line to 
Hot Springs. May vote on $1,610,000 bonds. 

Cal., Bakersfield—Bd. of Supvrs. Kern Co. plan 
to pave 25 mi. Taft Hwy. and McKittrick-LokKern 
Rd. Abt. $500,000. 

Cal., El Monte—Contemplated street: impvts. con- 
sidered by City Trustees include paving and constr. 
of curbs and walks on sections of about 9 thor- 
oughfares; paving and curb on Railroad, Las Flores 
Dr., Brockway St., Amador St.; paving on Monte 
Vista Ave. and oiling, curb and gutter on S. Tyler 
St. 

Cal., Santa Monica—Plans for formation of 
impvt. dist. to pave all streets in Fairview Heights 
Section being worked out by Commr. of Public 
Works, W. H. Carter. Impvts. will include 2,375,- 
739 sq. ft. paving; 42,270 ft. 8-in., 3,266 ft. 10-in., 
3,730 ft. 12-in., 3,700 ft. 18-in. sewer pipe and 982 
wyes, 590,000 sq. ft. walks and 55,000 lin. ft. sewer 
excav. Est. cost abt. $450,000. 

Colo., Fort Collins—Five mi. 
be constr. in Weld Co. this year. 
Hwy. Supvr. 

Ga., LaGrange—Prelim. surveys made -by City 
Engr. Geo. H. Sargent for constr. of street pave- 
ment on Broad and Hill Sts. For both paving and 
school bldg. purposes citizens voted $200,000 each. 

ill., Altamont—City will receive bids about April 
lst for paving and grading 4% miles road, 20-36-ft. 
wide, vitr. brk., asph. or cone. Abt. $200,000. Ful- 
ler & Beard, Chem. Bldg., St. Louis, Engrs. 

ill., Belleville—St. Clair County had plans pre- 
pared and will open bids abt. April 1 for grading 
and laying cone. road on 3-mile Sec. 3, Belleville- 
Mascoutah Rd., involving 52,000 sq yds. cone. Abt. 
$126,000. Plans also to grade and build conc. rd. 
on 6-mile Freeburg-New Athens Rd., involving 
104,000 cu. yds. conc., $252,000; 4 mi. Edgemont-E. 
St. Louis Rd., 69,000 sq. yds. conc., $168,000. D. 
0. Thomas Co., Bldg. Supt. of Hwys. 

Ill., Carbondale—City considering 
$200,000 for paving of about five streets. 


cone. paving will 
Jno. Wortham, 


expend. of 
Property 
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owners desire other streets to be included, among 
them So. Poplar. Only brick considered. Paving 
width 20 ft. 

lil., Joliet—Bd. Local Impvts. considering pav- 
ing porticns of Lockport, Division and Joliet Sts. 
As far as can be learned no opposition has been 
offered to the impvt. Total cost of impvt., est. 
by engineer in charge of work of drawing up plans 
and spects., is $106,900. 

l., Plainfield—It is planned to pave Town’s prin- 
cipal streets known as Lincoln Hwy. Est. cost 
$106,000. 

lil., Wilmington—City considering paving 5 vil- 
lage streets. Est. cost, $167,527. 

Ind., Ft. Wayne—Allen Co. plans to constr. 12 mi. 
cone. rd. from city limits to north county line, 19 
and 20 ft. wide. A. W. Grosvenor, Co. Engr. 

Ind., Indianapolis—Bd. of Park Commrs. con- 
sidering purchase of 150,000 gals. rd. oil for blvds. 
for 1921. Dwight S. Ritter, City Purchasing Agt. 

la., Ft. Madison—Lee County contemplates con- 
str. of road system for county starting at Ft. 
Madison thru Montrose to Keokuk and from there 
north along Red Ball route to Donnellson, thence 
to West Point and back again to city. R. A. Gard- 
ner, Aud. Lee Co. 

la., Oskaloosa—Will ask bids in Spring for road 
grading in County. R. H. Tumy, Co. Engr. pre- 
paring plans. R. W. Varley, Aud. $150,000. 

Kans., Kansas City—Petitions for paving stretch 
of street 2 mi. long will be presented to City Com- 


mrs., Kansas City, Kansas. Property owners on 
10th St. betw. Minnesota Ave. and Kansas Ave., 
have prepared petitions for paving street which 


is principal no. and so. Street is 
40 ft. wide. 

La., Covington—W ill constr. 15-mi. road to con- 
nect Slidell with New Orleans Hwy.; erect bridges. 
$250,000 bonds voted. 

La., De Ridder—Beauregard Parish Police Jury 
will constr. road 12 miles from Singer to Merry- 


traffic artery. 


ville; earth constr. Later will gravel. F. Shutts 
& Sons, Civ. Engrs., Lake Charles, La. 
Mass., Boston—Plans prepared for widening 


1,934 ft. Charles St., Beacon to 
involving 8,500 ft. granite blk. and 30,000 sq. ft. 
artificial stone for walks, $81,800; paving 3,570 ft. 
Stuart St., Huntington Ave to Tremont St., 19,000 
sq. ft. granite blk. and 109,000 sq. ft. artificial stone 
for walks. 

Mass. State Highway Dept., 
bids after June 4 for bldg. 2,900 ft. new rd. in 
Templeton & Winchendon; cost $300,000; 6,000 ft. 
Lynnfield, $60,000; 6,240 ft. E. Windsor & W. Cum- 
mington, $63.000; resurfacing 9,200 ft. state hwy. 
N. Adams, $92,000; 10,000 ft. Malboro & N. Hudson, 
$90,000, all bitum. macadam; bids after June 18 for 
14,200 ft. in Middlefield, $140,000; 5,400 ft. in Peru, 
$50,000; bitum. macadam, resurfacing 5,700 ft. st. 
hwy. in Uxbridge, cone. or bitum. macad., $37,000; 
after July 2 for bldg. 10,150 ft. new rd. in Egre- 
mont and Gt. Barrington, bitum. macad., $100,000; 
29,000 ft. Quiney, cone., $29,000; after Aug. 6 for 
eliminating 2 underpasses at r. r. and bldg. 2,300 
ft. new rd. cone. Abt. $140,000; after Aug. 20 for 
resurfacing 11,100 ft. state hwy. So. Middleboro, 
bitum macadam. Abt. $120,000; after Sept. 3, for 
paving 34,700 ft. st. hwy. in town of Belchertown, 
bitum. macad. Abt. $400,000; after April 2 for re- 
surfacing 4,800 ft. state hwy. Gloucester, $46,000; 
8,000 ft. So. Stoughton, $85,000; 1,900 ft. Leicester, 


Cambridge Sts., 


Boston, will receive 


$180,000; 3,350 ft. in Hardwick, $25,000, all bitum. 
macad.; after April 16 for paving 17,000 ft. state 


hwy. in town of Oxford, $196,000; 8,800 ft. in Upton, 
$100,000; 4,500 ft. Mapel St... Danverts, $50,000, all 
bitum. macad.; after April 30 for resurfacing 5,200 
ft. state hwy. town of Waltham, $60,000; 13,800 ft. 
Western Palmer, $140,000; 8,825 ft. Brookfield and 
W. Brookfield, $54,000; 34,700 ft. Attleboro, N. At- 
tleboro and Plainville, $375,000; 15,000 ft. Winchester 
and Woburn, $150,000; 2.600 ft. Amherst, $27,000; 
10.500 ft. Mendon and Uxbridge, $120,000, all bitum. 
macadam. A. W. Deane, State Highway Engr. 

Mass., W. Springfield (Springfield P. O.)—City 
plans to complete Riverdale Rd.; cement cone. Abt. 
$90,000. Private plans. 

Mich., River Rouge—City considering paving and 
curbing abt. 2 mi. Haltner, Cicotte and Charles 
Aves., involving 30,000 sq. yds. cone. Abt. $90,000. 
G. Jerome, 1331 Majestic Bldg., Detroit, Engr. 

Mo., Galena—Plans completed for impvt. of Ste. 
Rds., Stone Co.; main road 49 mi. in length and 
the other rd. 7.2 mi.; will issue $100,000 bonds. 
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Dust Laying Compound, 
Barber Asphalt: Paving WVo. 
The Barrett Co. 

Sinclair Refining Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 

Edge Protector. 

Truscon Steel Co. 

Electrical Wires & Cables. : 
American Steel & Wire Co. 

Elevating Graders. 
Austin-Western Road 

ery Co. 

Elevators. 

Cc. H. & E. Mfg. Co. 

Engineering Instruments. 
Kolesch & Co. 

Lufkin Rule Co., The 


Engines. 
Cc. H. 


Machin- 


& E Mfg. Co. 
Excavating Machinery. 
F. C. Austin Machinery Co. 
Pawling and Harnischfeger. 
Sauerman Bros, 
Smith Co., T. L. The 
Expansion Joint Compound. 
The Barrett Co. 
Pioneer Asphalt Co. 
Truscon Steel Co. 
Kx iestvan. 
sf I. du Pont de Nemours & Co. 
Fence, el 
Cincinnati Iron Fence Co. 
Fillers (Paving Joint). 
Barber Asphalt Paving Co. 
The Barrett Co. 
Pioneer Asphalt Co. 
Sinclair Refining Co. 
The Texas Co. 
Fire Brick. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. L. 
Flue Liners. 
Cannelton Sewer Pipe Co 
Dee Clay Mfg. Co., W 
Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 
Forms, Road. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 
Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 


Forms (Wall Bldg., Construction, 
E 


<.). 

Heltzel Steel Form & Iron Co. 
Gas Pipe. 

American Cast Iron Pipe Co. 

U. S. Cast Iron Pipe & Fdy. Co. 
Grab Buckets. 

Mead-Morrison Mfg. Co. 
Graders. 

Austin-Western Road Machin- 


ery Co. 
Good Roads Machinery Co., Inc. 
Gravel Screener and Loader. 
Good Roads Machinery Co., Inc. 
Jordan & Steele Mfg. Co., Inc. 
Heaters (Rock and Sand). 
Littleford Bros, 
Heating Wagons (Oil and Tar). 
Good Roads Machinery Co., Inc. 
Littleford Bros, 


Hoists 
Hand). 
Pawling and Harnischfeger. 


Hoists, Electric. 
Mead-Morrison Mfg. Co. 
Pawling and Harnischfeger. 


(Concrete, Gasoline and 


= Steam. 
Cc. & E. Mfg. Co. 
aed Hall bon Works. 
Mead-Morrison Mfg. Co. 
Hot Mixers, 
F. C. Austin Machinery Co 
Barber Asphalt Paving Co. 
Hydrants., 
Flower Valve Mfg. Co. 
Inlets (Sewer). 
Dee Co., Wm. E. 
Madison Foundry Co. 
Insulating Material. 
The Barrett Co. 
Pioneer Asphalt Co. 
Iron Fence. 
Cincinnati Iron Fence Co. 
Joint Fillers (Paving). 
The Barrett Co. 
Kettles (Portable). 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Manhole Covers. 
Madison Foundry Co. 
Dee Co., Wm, E. 
Mastic. 
Pioneer Asphalt Co. 
Meter Boxes. 
McNutt Meter Box Co. 
Mixers, Asphalt, 
Austin Machinery Corporation. 
Barber Asphalt Paving Co. 
Cummer & Sons Co., The F. D 


Mixers, Concrete, 
Austin Machinery Corporation. 
Koehring Machine Company. 
Lakewood Engineering Co. 
T. L. Smith Co. 
Mixers—Mortar. 
Cc. H. & E. Mfg. Co. 


Molds (Pipe & Culvert). 
Heltzel Steel Form & 


Motor Fire Apparatus. 
Acme Motor Truck Co. 
Diamond T Motor Car Co. 
Duplex Truck Co. 
Federal Motor Truck Co. 
Garford Motor Truck Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Iron Co. 


Motor Trucks. 
Acme Motor Truck Co. 
Duplex Truck Co. 
Diamond T Motor Car Co. 
Federal Motor Truck Co. 
The Gramm-Bernstein Motor 

Truck Co. 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Motor Truck Flushers, Sprinklers 
and Oilers, 
Acme Motor Truck Co. 
Austin Machinery Corporation. 
Diamond T Motor Car Co, 
Duplex Truck Co. 
Federal Motor Truck Co. 
Garford Motor Truck Co., The 
The Gramm-Bernstein Motor 


Truck Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 


Packard Motor Car Co. 

Pierce-Arrow Motor Car Co. 
Municipal Castings. 

Dee Co., Wm. E, 

Madison Foundry. 


Packing. 
Pioneer Asphalt Co. 


Paints (Asphalt). 
Barber Asphalt Paving Co. 
Barrett Co., The 
Pioneer Asphalt Co. 


Paving Blocks (Creosoted). 
The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co. 
National Paving Brick Mfrs. 


Assn. 
Springfield Paving Brick Co. 


Paving Contractors, 
Warren Bros Co. 


Paving Joint Compound. 
Barber Asphalt Paving Co. 
The Barrett Co. 

Pioneer Asphalt Co. 


Paving Joint Filler. 
Barber Asphalt Paving Co. 
The Barrett Co. 
Pioneer Asphalt Co. 


Paving Machines. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Paving Plants (Asphalt). 
Austin Machinery Corporation. 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Inc. 
Smith Co., T. L. The 
Warren Bros. Co. 


wige Cutters. 
NV. W. Strickler & Bro. 


Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co, 


Pipe Manufacturers. 
American Cast Iron Pipe Co. 
U. S. Cast Iron Pipe & Fdy. Co. 


Pitch Filler. 
The Barrett Co. 
Warren Bros. Co. 


Plows (Rooter and Wing). 
Austin-Western Road Cach. Co. 


Portable Paving Plants. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., 
Good Roads Machinery Co., 
Warren Bros. Co. 


Portable Stone Bins. 
Austin-Western Road Machin- 
ery Co. 
Good Roads Machinery Co., Inc. 


Pumps. 
Cc. H. & E. Mfg. Co. 
De Laval Steam Turbine Co. 
Harris Air Pump Company. 
Smith Co., T. L., The 


Reinforcing For Pavements. 
American Steel and Wire Co. 
Truscon Steel Co. 


Road Building Material. 
Barber Asphalt Paving Co. 
Kentucky Rock Asphalt Co. 
Sinclair Refining Company. 
The Texas Co. 


Inc. 
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Mo., Jefferson City—State Hwy. Dept. contem- 
plates bldg. 7.63 mi. Jamesport-Trenton Rd. (Tren- 
ton Special Rd. Dist.) F. A. P. 165, Daviess Co., 
involving 40,818 cu. yds. earth excav., 4,512 cu. yds. 
borrow, one 20 ft. conc. brdg. and various culverts, 
$41,635; 25.5 mi. Springfield-Carthage Rd., (Miller 
Special Road Dist.), F. A. P. 175, Lawrence Co., 
36,546 cu. yds. excav., 1 cone. brdg. to have two 
20-ft. spans, 1 conc. brdg. to have two 18-ft. spans 
and two conc. brdgs. to have 3 18-ft. spans, $40,000. 

Mo., West Plains—Will improve W. Plains and 
Siloam Springs, W. Plains, Bakersfield and other 
roads, $181,271 available. Elston, Axon and Rus- 
sell, Cons. Engrs., Springfield, Mo. 

N. J., Westfield—Central Ave. will be improved 
from Lenox Ave. to Elizabeth Ave. by constr. conc. 
rd. covering entire width of street and conc. curb- 
ing. ‘Total est. cost $100,000. County will aid City 
in making the impvts. 

N. Y., Brooklyn—For repaving in Greater City 
for current yr. Bd. of Est. appropriated $5,049,646 
$67 75300. Brooklyn’s share is $1,532,500 and Queens, 

‘ 

Y., Buffalo—City plans to repave 3,834 ft. 
BL... St. from Niagara to Putnam Sts., 
involving 12,797 sq. yds. asph. wood blk. or vitr. 
brk. on 6-in. cone. base, cost $65,000; 4,500 ft. Carl- 
ton St., Main to Genessee Sts., $8,615 sq. yds. asph., 
wood bik. or vitr. brk. on 6-in. conc. base, $90,000; 
1,640 ft. Vermont St., 15th to Richmond Ave. 

N. Y., Geneva—Bd. Pub. Wks. had plans pre- 
pared for paving 8 streets, $130,000 to $140,000. J. 
W. Brennan, City Engr. 

N. C., Asheville—City Commrs. plan street im- 
pvts., involving $450,009 during 1921 and 1922, in- 
Seen surfacing Biltmore Ave., Southside Ave., 
etc. 

N. C., Burlington—City will hard surface street; 


$100,000 to $400,000 available. Ludlow Engrs. 
Winston-Salem, N. C. 

Okla., Cushing—Plans for bldg. 88 mi. hard sur- 
faced rds., Payne Co. made at meeting of good 


roads boosters. Impvt. will cost betw. $2,500,000 
and $3,000,000. Delegates from all parts of County 
were present and expressed approval of route to 
be covered since all parts of the County will be 
reached. Albert Pike Hwy. will be paved entire 
length of County (34 miles). Engrs. now working 
on on plans; concrete, macad. or gravel will be 
used. 

Okla., Muskogee—Muskogee Co. Commrs. will 
constr. gravel rds. including rds. to Braggs and rd. 
. pass thru Porum, Warner and Webbers Falls, 

125,000. 

Tex., Cleburne—32, 250,000 will be expended dur- 
ing 1921 for roads now under constr., or to be con- 
tracted for in near future, including 155 mi.; 90 
miles now under constr. and 40 mi. Meridian and 
Colorado-to-Gulf hwys. to be let within present 
month. 

Tex., Dallas—Will constr. roads under $6,500,000 
bond issue; bids for constr. of Denton and Miller’s 
Ferry Rds. to be received; 25 mi., $883,000. Bids 
may also be received on Garland and Cedar Hill 
roads and Preston and Coppell roads, etc. 

Tex., Ft. Worth—City will expend $513,000 for 
paving of 18 streets, including Evans, Galveston, 
College, Central Aves. and other streets. 

Wash., Olympia—With passage of senate bills 39 
and 40 Senate appropriated for road work in state 
something like $5,181,851.09 

W. Va., Charleston—Commrs. Kanawha Co. will 
receive bids about Aug. for paving 11 mi. Cl. A Rd. 
14 ft. wide. Abt. $250,000. P. J. Walsh, 507 Ka- 
nawha St., Charleston, Engr. : 

Wis., Milwaukee—City has authorized $1,000,000 
bond issue for widening Cedar street. Peter Leuch, 
City Clk., City Hall. 

Wis., No. Milwaukee—No. Milwaukee’s $100,000 
street paving program will be started with laying 
1 mi. walks and paving on Western Ave., to Green 
and on Green east to Cedarburg Rd. Bids will be 
asked in near future. Program also includes in- 
stallation of sewers. E. H. Klamp, mayor. 

Wis., Superior—Douglas County considering sale 
of $500,000 bonds to carry out paving program dur- 
ing 1921. County will maintain 82 mi. state trunk 
hwy., and 110 mi. state system at cost of approx. 
$70,000. C. D. Conkey, Hwy. Commr. 

Wis., Allis—City will pave Beloit Rd. to Lincoln 
Ave., A mi., and county will extend paving from 
Lincoln Ave. to Janesville plank rd., 2% miles. A. 
L. Wichner, City Clk. F. Cavanaugh, Peer- 
less Bldg., Milwaukee, Co. Hwy. Commr. 
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SEWERAGE AND SEWAGE TREATMENT 


Cal., Glendale—Contr. with Olmsted & Gillelen, 
Hollingsworth Bldg., Los Angeles, to prepare plans 
and supervise constr. of sewers, approved by Coun- 
cil. City Mgr. Watson reported cost of sewage 
disp. in Municipal Dist. No. 3, including rights of 
way, constr. of pipe lines, manholes, flush tanks 
and septic tanks, would be $45,830. 

Cal., Pasadena—City contemplates 
sewerage system in East Bank, Arroyo Seco from 
Brookside to Arroyo Dr. Abt. $22,000. E. R. Sewey, 
City Hall, Engr. 

Cal., Stockton—Fred H. Tibbitts, Alaska Com- 
mercial Bldg., San Francisco, appointed consulting 
engr. for proposed south sewage plant in Stockton. 
Est. cost $103,000. W. B. Hogan, City Engr. 

Que., Hull—City will receive bids in early spring 


constr. of 


for bldg. vitr. sewers. Est. cost $100,000. L. Cous- 
ineau, Mayor. 
Conn., New Britain—City contemplates bldg. 


trunk line sewerage system in Myrtle St. Abt. 
$100,000. J. D. William, City Engr. 

Ill., Springfield—Morton, Jazewell Co., will in- 
stall complete storm water sewer system, plans for 
which have been submitted to State Health Dept. 

la., Cedar Rapids—Bids in abt. April 15 for san. 
sewers in East and West Cedar Rapids. Approx. 
6.000 ft. 6-in. pipe and 2,000 ft. 8-in. pipe. Civil 
Engr. T. F. McCauley; City Clk., L. J. Storey. 

la., Clarion—Ready for bids abt. Apr. 1 for storm 


sewers. Geo. L. Meacham, Engr. J. Brown, City 
Clk. $238,000. 
Md., Baitimore—City considering impv. sewer 


system in Brooklyn-Curtis Bay Dist. Work will 
include laying 8 to 33 in. diam. lateral and trunk 
sewers; erect sewage pumping station. A. E. Chris- 
tholf, Hwy. Engr. 

Minn., Minneapolis—War Dept. having approved 
plans for outlet of Minnehaha Crk. sewer system, 
sewer committee of City Council will request Carl 
Ilistrup, sewer engr. to appropriate $100,000 for 
sewer fund for prelim. work. This will take care 
for prelim. work, preparation of complete plans and 
enable city to undertake some work on the one- 
mile tunnel which is part of proj. Complete tunnel 
work will cost from $500,000 to $600,000. Sewer 
Comm. may outline other trunk sewer projects to 
be undertaken this year. For constr. and maint. it 
is believed abt. $900,000 will be expended on sewers 
this year. 

Minn., Rochester—Considering constr. of sewer 
sys. Tile, $50,000. A. F. Wright, City Clk. 

Mo., Columbia—City considering constr. of 4 mi. 
8-in. sewers, sewage disp. plant, Imhoff tanks, 
sprinkling filters, ete. Abt. $177,000. 

Mo., Maplewood—$40,000 bonds voted to constr. 
sewers. W. Stoecker, Engr., City Hall. 

Mo., St. Louis—W. W. Horner, City Engr. will 
open bids abt. Apr. 15 for bldg. 5,930 lin. ft. 12-36- 
in. vitr. sewer in No. West Industrial Sewer Dist. 
Cost abt. $29,500. 2,835 lin. ft. 8-30-in. vitr. sewer 
in Rock Creek Sewer Dist. No. 7; $13,500. 3,120 
lin. ft. 12-51 in. segment blk. sewer in Harlem- 
Goodfellow Joint Sewer Dist., $40,000. 875 ft. 12-in. 
sewer in Margaretta-Shreve Sewer Dist., $2,700. 

N. Y., Brooklyn—Through considering constr. of 
sewers in 38th, 39th, 40th, 41st, 42nd and 43rd Sts., 
betw. Astoria Ave. & Jackson Ave.; in Patterson, 


38th to 48rd Sts. in 2nd Ward; in Grove St., Fair- 
view Ave. to Forrest Ave., 2nd Ward. 
O., Dayton—City plans to lay 2,800 ft. 6-18 in. 


vitr. san. sewers in Norwood, Bank to Mound Sts.; 
Campbell, Hartford to Albany Sts.; Sperling Ave., 
Huston to Burkhardt Sts., involving 3,100 cu. yds. 
earth trenching. Abt. $50,000. G. Baker, City Engr. 

Ore., Portland—Plans for lst trunk sewer to 
serve rapidly growing southeast portion of City, 
completed, sewer will be abt. 30 blks. in length and 
cost abt. $500,000. City Engr. Laurgaard has placed 
plans in hands of Commr. A. L. Barbur for trans- 
mission to Council. 

Pa., Morrisville—Boro. Council having plans pre- 
pared for bldg. sewerage system for entire town. 


T. B. Stockham, Member Council., T. F. Bowe, 
Rutherford, N. J., Engr. 
R. I., Cranston—City may issue bonds for in- 


stallation of sewer system. Approx. $1,000,000. 
D., Watertown—City plans to extend sewerage 
system in abt. 20 blks. Abt. $45,000. Private plans. 


Tex., Dallas—New sewer to serve So. Oak Cliff, 
which will probably cost $90,000, authorized by 


Commission and City Secy. instructed to advertise 
for bids on plans and specifs. adopted. 
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Road Binder. 
*Barber Asphalt Paving Co. 
The Barrett Co, 
Pioneer Asphalt Co, 
Sinclair Refining Company. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 
Road Forms, 
Heltzel Steel Form 
Truscon Steel Co, 
Roud Graders, 
Austin- Western 
ery Co., The 
Good Roads Machinery Co., Inc. 
Road Machinery. 


& Iron Co. 


Road Machin- 


Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., The 


Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Lakewood Engineering Co. 
Mayer, F. 
Warren Bros. 
Road Planer, 
Austin-Western 
ery Co., The 
American Road Plane Co, 
Koad Oil and Preservatives. 
Barber Asphalt Paving Co. 
The Barrett Co, 
New Orleans Kefining Co. 
Standard Oil Co, (Indiana) 
The Texas Co. 
Road Rollers. 
Austin-Western 
ery Co., The 
Barber Asphalt Paving Co. 
Good Roads Machinery Co., Inc. 
Koad Tampers. 
Lakewood Engineering Co. 
Rock Crushers, 
Austin-Western 
ery Co., The 
Good Roads Machinery Co., Inc. 
Rooting Material. 
Barber Asphalt Paving Co. 
The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co. 
Warren Bros, Co. 
Sand Dryers. 
Cummer & Son Co,., The F. D. 


Saw Rigs. 


Co. 


Road Machin- 


Road Machin- 


Road Machin- 


Cc. H. & E. Mfg. Co. 
Sandstone. 
Cleveland Stone Co, 
Scarifiers. . 
Austin-Western Road Machin- 
ery Co., The 


Good Roads Machinery Co., Inc. 


Scrapers, Drag Line. 
Pawling and Harnishchfeger. 
Sauerman Bros, 


Scrapers, Graders, Plows, Etc. 
Austin-W — Road Machin- 
ery Co., Th 


Good Roads Sachinery Co., Ine. 
Scrapers, Power. 

Sauerman Bros, 
Sewage Treatment. 

Direct Oxidation Process Corp. 


Sewer Braces. 
Kalamazoo Fdry. 
Dee Co., Wm. E. 
Madison Foundry Co. 


& Mach. Co. 


Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 


Heltzel Steel Form & Iron Cv. 
Sewer Pipe. ; 
Cannelton Sewer Pipe Co. 


Dee Clay Mfg. Co., W. E. 
Clay Products Association. 
Sewer Rods. 
Stewart, W. H. 
Sidewalks (Stone). 
Cleveland Stone Co. 


Sluice Gates. 
Coldwell-Wilcox Co. 
Snow Removal Machinery. 
Austin Machinery Corporation. 
Good Roads Machinery Co., Inc. 
Special Castings. 
Crane Co, 
Flower Valve Mfg. Co. 
U. S. Cast Iron Pipe & Fdy. Co. 
Sprinklers, 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., The 
Steel Joists, Studs and Sash. 
Truscon Steel Co. 


Steel Tapes. 
Kolesch & Co. 
Lufkin Rule Co., The 


Stone Crushers, 


Austin-Western Road Machin- 
ery Co., The 
Stone Curbing. 
Cleveland Stone Co, 
Stone Elevators. 
Austin-Western Road Machin- 
ery Co., The 
Stone Flagging. 
Cleveland Stone Co. 
Stone Spreaders. 
Austin-Western Road Machin- 


ery Co. 
Burch P low Works Co. 

Stone Screens. 
Austin-Western Road Machin- 


ery Co. 
Good Roads Machinery Co., Inc. 
Street Cleaning Machinery (Horse 
Drawn). 
Austin-Western 
ery Co. 
Street Crossings. 
Cleveland Stone Co. 
Street Flushers (Horse Drawn). 
Austin-Western Road Machin- 
ery Co. 
Street Paving Material. 
Barber Asphalt Paving Co. 
The Texas Co. 
Street Sprinklers (Horse Drawn). 
Austin-Western Co., Ltd., The 
Structural Steel. 
Lewis-Hall Iron Works. 
Surveyors’ Instruments. 
Kolesch & Co. 
Lufkin Rule Co., The 
Sweepers. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 


~ 


Road Machin- 


ery » 
Elgin Sales Corp. 
Tamping Machines. 
Pawling and Harnischfeger. 
Tanks, Water Supply. 
Mensch, L. J. 
Tar and Pitch, 
The Barrett Co. 
Philip Carey Co., The 
Tar Heaters. 
Littleford Bros, 


Tarvia. 
The Barrett Co. 
Testing Chemists. 
Dow & Smith. 
Walter H. Flood. 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac, 
Traction Engines. 
Austin-Western Road Machin- 


ery Co. 
Traction Engines (Oil or Kero- 
sene). 
Austin-Western Road Mach. Co. 
Tractors. 


Austin Machinery Corporation. 

Holt Mfg. Co., Inc. 
Trailers, 

Lee Loader and Body Co. 
Trench Braces. 

Kalamazoo Fdry & Mich. Co. 
Trench Machinery. 

Austin Machinery Corporation. 

Kalamazoo Fdy. & Machine Co. 

Pawling and Harnischfeger 
Trinidad Lake Asphalt. 

Barber Asphalt Paving Co. 
Turbines, Steam. 

De Laval Steam Turbine Co. 


Valves. 
Coldwell-Wilcox Co. 
Flower Valve Mfg. Co. 
Wall Coping. 
Cannelton Sewer Pipe Co. 
Warranite. 
Warren Bros. Co. 
Water Main Cleaning. 
National Water Main Cleaning 
Co. 
Water Pipe. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 


Waterproofing. 
Barber Asphalt Paving Co. 
Barrett Co., The 
Pioneer Asphalt Co. 
The Texas Co. 
Truscon Steel Co. Zi 
Water Purification. 
Direct Oxidation Process Corp. 
Pennsylvania Salt Mfg. Co. 
Water Softener. 
The Refinite Co. 
Water Works Supplies and Equip- 
ment, 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 
Coldwell-Wiicox Co. 
Flower Valve Mfg. Co. 
Mueller Mfg. Co. 
Pennsylvania Salt Mfg. Co. 
Wheeled Scrapers. 
Austin-Western Road 
ery Co. 


Wire Rope. 
American Steel & Wire Co. 


Windows (Steel). 
Truscon Steel Co. 


Wire-Cut Lug Brick. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 


Barrett Co., The 
Republic Creosoting Co. 


Machin- 


Wood Preservatives. 
Barrett Co., The 
Republic Creosoting Co. 
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Wash., Yakima—City 
providing for installation of sewers in aches 
Addn., Riverview Addn., et al. Work ealls for gen- 
eral system of sewers covering large part of out- 
lying dists. 


Council passed resolutions 


Wis., Franksville—Hood Creek D. D., care L. J. 
Quinn, Badger Bldg., Racine, having plans pre- 
pared for 4-mi. sewerage and draing. system here. 
Abt. $100,000. P. J. Hurtgen, 461 West St., 


Kenosha, Engr. 
Wis., Waupun—City will install septic tank, r. c., 


30x55, 11 manhole covers, 2 6-in. valves, 100 ft. 
12-in. vitr. pipe. Engrs. Parsons and Orbet, Mil- 
waukee. A. C. Lockhorst, City Clk 


WATER SUPPLY AND PURIFICATION. 

Ariz., Prescott—Announcement made by Jos. 
Wittman, owner of Walnut Grove project and dam 
site, that Walnut Grove Dam on Hassayampa Riv. 
10 mi. above Wickenburg, will be rebuilt at est. 
cost of $3,000,000. New dam will be 100 ft. high 
— it is stated that engineers are now at work on 
plans. 

Ark., Springdale—$80, 500 bonds issued to improve 
water ‘works in Dist. No. 1. A. M. Leitzell, Secy. 
Bd. of Commrs.; F. L. Wilcox, Engr. Chem Bldg.. 
St. Louis, Mo. 

Cal., Fresno—Southern Cal. Edison Co., 306 W. 
3rd. St. Los Angeles, plans to constr. reservoir at 
Florence Lake; 11 mi. tunnel from Florence Lake 
to Huntington Lake: conduit from Huntington 
Lake to Shaver Lake; 3 hydro elec. generating 
stations and enlargement of power house 8 along 
San Joaquin and Big Creek. Abt. $48,000,000. Engr. 
not yet selected. 

Cal., Santa Barbara—Meeting of property owners 
called to consider formation of dist. to provide 
water supply for Montecito, Summerland and Car- 
pinteria. Tentative plan provides for bldg. dam 
on Santa Ynez River above city reservoir and a 
tunnel 2 mi. in length; also distributing sys. for 
dist. 9 mi. long and 2 mi. wide. Est. cost $1,800,000. 

Ont., London—Dept. Public Utilities, Hydro Bldg... 
plans to constr. de ogee” plant in connection 
with water works sys. ’, Buchanan, Hydro 
Bldg., Engr. 

Conn., Kensington—Kensington Fire Dist. 
to extend water supply system. Abt. $100,000. 
not selected. 

Conn., Stamford—Stamford Water Co. expects to 
begin constr. in near future of mammoth new res- 
ervoir, lying partly in High Ridge and partly in 
town of New Canaan. Prelim. work will include 
laying out of several new highways on long 
stretches of present hwys. will be under water 
when reservoir is completed and filled. 

D. C., Washington—More than $200,000 will be 
spent within next 6 mos. by Wash. Suburban San. 
Comn. for extending water mains and other constr. 
work on its systems in the Takoma and Hvyatts- 
ville Districts of Montgomery and Prince Georges 


Cos. 

Fla., So. Jacksonville—$190,000 bonds voted 
extend water mains, elec. lights. sewer mains, 
prove park systems, paving, ete. 

Ind., So. Bend—Special water pumping 
will be rebuilt very soon. Plans call for 
of $1,000,000. 


plans 
Ener. 


to 
lm- 


station 
expenat. 
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Ind., Warsaw—City 
plans and specifs. 
stalled at city power plant. 
of the machy. will be award. 
worth of bonds are sold. 


Supt. 


Sheadel has prepared 
for new 


unit which will be in- 
Contracts for install. 
as soon as the $75,000 
New machy. will consist 
of new boiler, stoker and generator. 

la., Cedar Rapids—City will open bids abt. May 
1, 1921, for bldg. new reservoir, water mains and 
repairing water works plant. Abt. $200,000. T. F. 
McCanley, City Engr. 

La., Alexandria—Louisiana Gravity Co. plans 
power development 3 mi. long across Bayou Coco- 
drie, Rapides and Evangeline Parishes. 

d., Baltimore—Pub. Impvt. Loan Comn. voted 
to raise Loch Raven dam on Gunpowder River to 
height of 240 ft. Cost $5,000,000; impound betw. 22,- 
000,000,000 and 23,000,000,000 gals. water; present 
poundage 1,500,000,000 gals. Will soon invite bids. 
Will acquire 3,000 additional acres, including War- 
ren and Phoenix. Wm. A. Megraw, Water Engr. 

Minn., Naswauk—Village will spend $50,000 on 
water and light plant and sewer work. 

Minn., St. Cloud—Plans under way for impvt. 
water works system. . B. Lang, Engr. A. 
Buckman, City Clk. $75,000. 

Mo., Cedar Grove—City will constr. water 
sewer systems. J. Richards, Co. Clk., 611 Texas 
St., Shreveport: F. T. Archer & Co., Engrs., 609 
New England Bldg., Kans. City. Mo. 

N. J., Atlantic City—Survey of fire dept. appara- 
tus and water power facilities at pumping station 
will be made by experts and recommendations for 


of 
Ww 


and 


impvt. of fire protection will be considered by 
Council. New truck will be purchased for dept. 
and repairs made to other apparatus. 

N. Y., Scarsdale—$700,000 bonds voted to con- 
struct water works system; 2 mi. water main will 
connect with New York supply at Pratt Ave., and 
800.000-gal. storage tank will be built on Break- 


neck Hill. <A. Field, Pres. 
N. C., Reidsville—$100,000 bonds sold to constr. 


water works system. 

Okla., Holdenville—Will extend water works; in- 
stall 1.500,000-gal. daily capy. pump and 7,500,000- 
gal. daily capy. filter plant. 

Okla., Mountain View—City having plans pre- 
pared for power plant layout and equipt. for water 
works pumping station. Abt. $30.000. V. V. Long 
& Co., 1300 Coleord Bldg., Okla. City, Engrs. 

Pa., Reading—Municipal Disnosal Co.. (9n elee. 


filtr. company) with plants at Easton and Phillips- 

burg, will erect an $800,000 elee. filter in this city 

to handle 18,000,000 gals. water per day. 
Ss. 


D., Redfield—Plans being prepared for bldg. 


water works and storm sewerage system. Est. 
cost abt. $160,000. C. Moriarty, Cons. Engr., Sioux 
City, Ia. 


Tex., Dallas—City contemplates bldg. water puri- 


fication plant at White Rock Reservoir. Abt. $447.- 
000. D. Morey, City Hall, Engr. Arch. not selected. 
Wis., Park Falls—Plans under way for impvt. of 
water works system including drilling 2 artesian 
wells and bldg. standpipe. W. F. Reichardt, Engr. 
Watertown, Wis. *F. J. Kandutsch, City Clk. 
Wash., Tacoma—City contemplates bldg. one 
150,000,000-gal. rein. cone. reservoir in 2 compart- 
ments with all appurtenant connections to distri- 


in Wapato Hill Addn. 
403 City Hall, Engr. 


bution sys. Abt. $1,000,000. 


7. A. Kunigk, 





What Do You Want to Buy? 


If you want to be relieved of the annoyance 
of extensive correspondence and calls from 
salesmen who do not understand your 
needs, just write a brief letter to us stating 
your requirements and we shall immedi- 
ately place you in touch with the manu- 
facturer best qualified to serve you. 


Municipal and County Engineering 
538 S. Clark St. Chicago, Ill. 











WANT A GOOD FOREMAN? 


Mr. Contractor, if you want an A-1 
foreman on asphalt or conerete con- 
struction, one who has. handled 
ord-breaking jobs and one who can 
furnish his own roller man and con- 
crete mixer man, write to 

FOREMAN, Box 1, 
Care Municipal and County Engineering, 


702 Wulsin Bldg., Indianapolis, Ind. 
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~ Compressed Stone Base for 
Warrenite-Bitulithic Pavement | 


This form of base has been thoroughly and successfully tested for 
many years under widely varying climatic and subsoil conditions, 
and has proven eminently satisfactory, including over 200 miles on 
the Columbia River Highway, Oregon, shown in illustration below. 
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COLUMBIA RIVER HIGHWAY, PORTLAND, OREGON 


Warrenite-Bitulithic Surfacing over Old Macadam Sandy Road. Approach to the 
Columbia River Highway at Sandy River Bridge. 


SERVICE AND QUALITY 


the essential features in laying of Warrenite-Bitulithic. We furnish expert labor- 
atory service with every pavement laid. The result is shown by the phenomenal 
growth of Warrenite-Bitulithic. 


INSIST ON THE WARREN WAY 


Illustrated Booklet on Compressed Stone Base furnished upon request, 
as well as other features of Warrenite-Bitulithic. 


Warren Brothers Company 


Executive Offices: 9 Cambridge St., Bowdoin Sq., BOSTON, MASS. 
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Utica, N. Y. Phoenix, Ariz. Richmond, Va. Toronto, Ont. 
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Chicago, IIl. Minneapolis, Minn. Los Angeles, Cal. 
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No Risk of Surface Failures 
with Kentucky Rock Asphalt 


Two high type pavements were laid 
on parallel streets—same type, same 
year, same contractor, same crew. 

One street is still in service. 
other failed. 


The successful pavement was prop- 
erly mixed and properly laid. Every 
man in the crew did his work exactly 
right. In short, conditions were ideal. 

Somewhere in the complicated proc- 
ess of constructing the unsuccessful 
street, a human error was made. It 
passed unnoticed and the pavement 
failed. 


The 


* * * * 


Kentucky Rock Asphalt has eliminated the 
risk of surface failure. 

The material comes ready mixed by Nature, 
ready to lay cold on any good base. 


It is a super-asphalt, equal in every way and 
superior in many respects to the best hot 
mixed sheet asphalts. 


The mineral aggregate is a pure silica sand, 
irregular in shape, and so hard it will cut like 
a Diamond. Each grain is 100 per cent. coated 
with pure natural bitumen. 


tach ton of Kentucky Rock Asphalt is labor- 
atory tested to assure absolute uniformity be- 
fore leaving the mills where it is pulverized. It 
is delivered on the work ready to lay. There 
is no mixing, no heating. The material may be 
stored indefinitely in the open without harm 
from the elements. 

No skilled labor, no asphalt experts are re- 
quired. Shovels, rakes and roller are all the 
equipment needed. 

Kentucky Rock Asphalt is spread cold, raked 
to the proper depth and properly rolled. The 
street or road may then be thrown open to 
traffic without further delay. 


Because of its pure live bitumen, Kentucky 


711-718 Marion E. Taylor Building 





KENTUCKY ROCK ASPHALT CO. 


Incorporated 


Rock Asphalt does not crack. This means a 
perfect water-proof protection for the base. 
x * * * 


The simplicity of laying Kentucky Rock As- 
phalt has materially reduced construction 
costs. It has eliminated expensive equipment, 
skilled workmen and risk of failure. Invari- 
ably, the first two items are charged to the 
work and, in the case of city streets, cost of 
maintenance is considered by the contractor in 
submitting his bid. : 

Another great saving in Kentucky Rock As- 
phalt construction is the rapidity of the work. 
This materially reduces costly detours and re- 
sultant inconvenience to the public. 

* ck * * 


Kentucky Rock Asphalt is not an experiment. 
The first asphalt pavements laid in America 
were of natural rock asphalt imported from 
Europe, where it is the standard highest type 
surface today. Cost of importing European 
rock asphalt was prohibitive, however. It was 
then that the more common hot mixed types of 
asphalt were devised as a substitute for natural 
rock asphalt. 

The inaccessibility of the Kentucky Rock As- 
phalt deposits prevented their development, un- 
til the advent of the nation’s big road building 
program of the last few years. 

+ a * ok 


Kentucky Rock Asphalt was laid in fourteen 
states in 1920, both on city streets and high- 
ways. Eight states have included Kentucky 
Rock Asphalt in their standard specifications 
and two states have adopted the material as a 
standard surfacing for bridge floors. 

Experienced road builders and engineers will 
realize the great saving effected in Kentucky 
Rock Asphalt construction. Simplicity of lay- 
ing and low cost of maintenance considered, 
Kentucky Rock Asphalt buiids the best road 
at the least cost. 

& * ok ” 


We have just issued a booklet telling the 
story of Kentucky Rock Asphalt. It contains il- 


lustrations and descriptions of highways which 
Write for 


have seen hard service for years. 
booklet “E.” 


LOUISVILLE, KENTUCKY 
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